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S U M M A R Y 
I T H A S B E E N R E L I A B L Y D E M O N S T R A T E D T H A T R E C A L L S C O R E S 
T E N D T O D E C R E A S E W I T H I N C R E A S I N G A G E . I F T H E D E F I C I T P E R F O R ­
M A N C E O F T H E E L D E R L Y I S D U E T O I N A P P R O P R I A T E M E D I A T I O N O R I N ­
E F F E C T I V E R E T R I E V A L A T T H E T I M E O F R E C A L L , T H E N A G E D I F F E R E N ­
C E S S H O U L D B E M I N I M I Z E D W H E N T H E E L D E R L Y A R E G I V E N P R O P E R I N ­
S T R U C T I O N S A N D A R E T A U G H T T H E U S E O F E F F E C T I V E M N E M O N I C S Y S ­
T E M S . 
T H E P R E S E N T E X P E R I M E N T W A S D E S I G N E D T O E X A M I N E T H E 
C O N D I T I O N S U N D E R W H I C H T H E P E G - W O R D M N E M O N I C T E C H N I Q U E F A C I L ­
I T A T E S R E C A L L I N T H R E E A D U L T A G E G R O U P S . T H E T Y P E O F M N E ­
M O N I C D E V I C E ( C O N C R E T E V E R S U S A B S T R A C T ) , T H E R A T E O F P R E S E N ­
T A T I O N ( F I V E - S E C O N D V E R S U S S E L F - P A C E D ) , A N D T H E T Y P E O F W O R D 
L I S T S ( A B S T R A C T V E R S U S C O N C R E T E ) W E R E M A N I P U L A T E D . I N S T R U C ­
T I O N S I N C L U D E D T H E U S E O F I M A G E R Y ; T H A T I S , S U B J E C T S W E R E 
T O L D T O F O R M A M E N T A L P I C T U R E A S S O C I A T I N G E A C H P E G W O R D O F 
T H E M N E M O N I C D E V I C E W I T H A T O - B E - R E C A L L E D I T E M . 
H Y P O T H E S E S W E R E M A D E R E G A R D I N G A L L F O U R M A I N E F F E C T S 
A N D T H E I N T E R A C T I O N S B E T W E E N A G E A N D T H E O T H E R V A R I A B L E S I N ­
C L U D E D I N T H E S T U D Y . T H E R E S U L T S F A I L E D T O S H O W AN E F F E C T O F 
D E V I C E C O N C R E T E N E S S ; T H E P E R F O R M A N C E O F S U B J E C T S I N T H E C O N ­
C R E T E M N E M O N I C C O N D I T I O N D I D N O T D I F F E R S T A T I S T I C A L L Y F R O M 
T H E P E R F O R M A N C E O F S U B J E C T S I N T H E A B S T R A C T M N E M O N I C C O N D I T I O N . 
A G E , P R E S E N T A T I O N R A T E , A N D L I S T T Y P E W E R E A L L F O U N D T O B E 
Vll 
significant variables. As predicted, the young subjects were 
superior to the older subjects, self-paced lists resulted in 
better performance than those presented at a five-second 
rate, and finally, a greater number of words were recalled 
from the concrete lists than from the abstract lists. 
A significant interaction was found between age and 
list type. The concreteness of the list was shown to produce 
a smaller effect with the oldest subjects. It was suggested 
that the concreteness effect is a function of the subjects 
use of imagery. The elderly seem unable to use imagery medi­
ation effectively, and therefore do not benefit from item con­




L a b o r a t o r y s t u d i e s o f l e a r n i n g and memory g e n e r a l l y 
r e v e a l p o o r e r p e r f o r m a n c e f o r e l d e r l y a d u l t s r e l a t i v e t o 
y o u n g e r ones ( s e e r e v i e w s by Jerome, 1 9 5 9 ; K a y , 1 9 5 9 ; 
A r e n b e r g , 1 9 7 3 ) . T h a t l e a r n i n g s c o r e s t e n d t o d e c r e a s e w i t h 
age has been amply d e m o n s t r a t e d , b u t t h a t l e a r n i n g a b i l i t y 
d e c l i n e s w i t h age can o n l y be i n f e r r e d . I t i s i m p o r t a n t t h a t 
we d e f i n e t h e p r o b l e m more s p e c i f i c a l l y . By d e t e r m i n i n g t h e 
e x t e n t o f t h e age d e f i c i t u n d e r v a r i o u s e x p e r i m e n t a l c o n d i ­
t i o n s we w i l l g a i n a b e t t e r u n d e r s t a n d i n g o f t h e s i g n i f i c a n t 
v a r i a b l e s . T h i s knowledge w i l l g u i d e t h e d e v e l o p m e n t o f 
s t r a t e g i e s d e s i g n e d t o a i d t h e e l d e r l y i n i m p r o v i n g l e a r n i n g 
and r e c a l l p e r f o r m a n c e . As W e l f o r d ( 1 9 5 8 , p . 2 2 5 ) has s t a t e d , 
I t i s c l e a r t h a t t h e d e c l i n e o f p e r f o r m a n c e w i t h age a t 
most l e a r n i n g t a s k s must be a c c e p t e d as w e l l - e s t a b l i s h e d 
f a c t . What we need t o know i s t h e n a t u r e o f t h e d i f f i ­
c u l t y e n c o u n t e r e d by o l d e r p e o p l e . . . 
The R e t r i e v a l H y p o t h e s i s 
A g e - r e l a t e d memory d e f i c i t s have been e x p l a i n e d i n 
te rms o f t h e g r e a t e r d i f f i c u l t y t h e aged e x p e r i e n c e i n s t o r ­
i n g i t e m s i n memory a t t h e t i m e o f l e a r n i n g (Drachman and 
L e a v i t t , 1 9 7 2 ; M c N u l t y and C a i r d , 1 9 6 6 , 1 9 6 7 ) . O t h e r i n ­
v e s t i g a t o r s have t a k e n t h e p o s i t i o n t h a t t h e p r o b l e m r e s u l t s 
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f r o m t h e i n a b i l i t y o f t h e aged t o r e t r i e v e i n f o r m a t i o n f r o m 
memory e f f e c t i v e l y a t t h e t i m e o f r e c a l l ( C r a i k and M a s i n i , 
1 9 6 9 ; S c h o n f i e l d , 1 9 6 5 , 1 9 6 7 ; S c h o n f i e l d and R o b e r t s o n , 
1 9 6 6 ) . F i n d i n g s have g e n e r a l l y s u p p o r t e d t h e r e t r i e v a l h y ­
p o t h e s i s w h i c h has been e m p h a s i z e d i n r e c e n t g e r o n t o l o g i c a l 
r e s e a r c h . 
R e c a l l i s assumed t o i n v o l v e two p r o c e s s e s , s e a r c h o f 
t h e memory s t o r e t o l o c a t e t h e i t e m ( r e t r i e v a l ) and s u b s e q u e n t 
r e c o g n i t i o n o f t h e r e t r i e v e d i t e m as a p p r o p r i a t e f o r r e c a l l . 
R e c o g n i t i o n memory, on t h e o t h e r h a n d , i s assumed t o i n v o l v e 
l e s s r e t r i e v a l t h a n r e c a l l ; s t i m u l u s i t e m s a r e m e r e l y matched 
w i t h i n f o r m a t i o n i n s t o r a g e . R e c o g n i t i o n memory, t h e r e f o r e , 
i s synonomous w i t h t h e second s t a g e i n t h e t w o - p r o c e s s r e c a l l 
t h e o r y . S c h o n f i e l d ( 1 9 6 5 ) a d m i n i s t e r e d r e c a l l and r e c o g n i ­
t i o n t e s t s t o s u b j e c t s r a n g i n g f r o m 20 t o 75 y e a r s o f a g e . 
No d e c l i n d w i t h age was f o u n d w i t h t h e r e c o g n i t i o n s c o r e s , b u t 
t h e r e was a s i g n i f i c a n t d e c r e a s e w i t h age i n t h e r e c a l l s c o r e s . 
U s i n g t h e above d i s t i n c t i o n b e t w e e n r e c a l l and r e c o g n i t i o n , 
S c h o n f i e l d c o n c l u d e d t h a t t h e o l d e r s u b j e c t s d e m o n s t r a t e d a 
l o s s i n a b i l i t y t o r e t r i e v e memories f rom s t o r a g e . T h i s 
f i n d i n g has been r e p l i c a t e d by C r a i k ( 1 9 7 1 ) and S m i t h ( 1 9 7 5 ) . 
S c h o n f i e l d s u g g e s t e d two s t r a t e g i e s w h i c h may a i d t h e 
e l d e r l y i n o v e r c o m i n g t h e i r r e t r i e v a l p r o b l e m , an i n c r e a s e 
i n t h e amount o f r e h e a r s a l o r an i n c r e a s e i n t h e number o f 
cues w h i c h m i g h t l e a d t o t h e s t o r e d i t e m s . L a u r e n c e ( 1 9 6 7 a ) 
i n v e s t i g a t e d t h e r e l a t i v e e f f e c t i v e n e s s o f t h e s e two s t r a t e -
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g i e s . E l d e r l y (mean age 75 y e a r s ) and young (mean age 20 
y e a r s ) a d u l t s were g i v e n a s i n g l e l e a r n i n g and r e c a l l t r i a l 
on 3 6 - w o r d l i s t s composed of s i x words s e l e c t e d f r o m each o f 
s i x d i f f e r e n t c a t e g o r i e s ( e . g . , v e g e t a b l e s , a n i m a l s , e t c . ) . 
S u b j e c t s i n each group were cued w i t h t h e c a t e g o r y names 
b e f o r e t h e l i s t was p r e s e n t e d . O t h e r s u b j e c t s were o n l y 
g i v e n t h e c a t e g o r y names t o r e f e r t o d u r i n g t h e r e c a l l p e r ­
i o d . A t h i r d group o f s u b j e c t s , a n o n - c u e d c o n t r o l g r o u p , 
was a l s o i n c l u d e d i n t h e e x p e r i m e n t . When t h e l i s t o f c a t e ­
gory names was p r o v i d e d b e f o r e l i s t l e a r n i n g , b u t n o t a t t h e 
t i m e o f r e c a l l , i t was c o n s i d e r e d t o be a r e h e a r s a l d e v i c e . 
However , t h e r e s u l t s showed no s i g n i f i c a n t i n t e r a c t i o n b e ­
t w e e n age and r e h e a r s a l o p p o r t u n i t y . When t h e l i s t o f c a t e ­
gory names was p r o v i d e d a t r e c a l l t e s t i n g , i t was assumed 
t h a t t h e names s e r v e d as cues t o t h e s t o r e d i t e m s . Under 
t h i s c o n d i t i o n t h e s c o r e s o f t h e young and e l d e r l y s u b j e c t s 
d i d n o t d i f f e r s i g n i f i c a n t l y . These r e s u l t s i n d i c a t e d t h a t 
t h e r e t r i e v a l p r o b l e m can be s u b s t a n t i a l l y r e d u c e d , o r e v e n 
e l i m i n a t e d , when e l d e r l y s u b j e c t s a r e p r o v i d e d w i t h cues a t 
r e c a l l t o a i d r e t r i e v a l o f t h e l i s t i t e m s . 
F u r t h e r s u p p o r t f o r t h e r e t r i e v a l - d e f i c i t h y p o t h e s i s 
i s p r o v i d e d i n t h e work o f C r a i k ( 1 9 6 8 ) . I n one e x p e r i m e n t 
young and o l d s u b j e c t s were t e s t e d f o r r e c a l l o f 3 0 - w o r d and 
1 0 - w o r d l i s t s . L i s t i t e m s v a r i e d f r o m u n r e l a t e d words t o 
m e a n i n g f u l t e x t . I t was shown t h a t w h i l e t h e y o u n g e r s u b ­
j e c t s r e c a l l e d more words f r o m t h e l o n g l i s t t h a n f r o m t h e 
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s h o r t l i s t , t h e o l d e r s u b j e c t s r e c a l l e d a b o u t t h e same num­
b e r o f words f r o m b o t h l i s t s . When d i g i t s were used w i t h 
l i s t l e n g t h s o f f o u r t o n i n e i t e m s , no i n t e r a c t i o n was f o u n d 
b e t w e e n age and l i s t l e n g t h . S i n c e t h e r e s u l t s f o r words 
and d i g i t s d i f f e r e d , C r a i k s u g g e s t e d t h a t r e c a l l o f words 
r e q u i r e s a g r e a t e r amount o f s e a r c h and t h e r e f o r e p u t s t h e 
e l d e r l y a t a d i s a d v a n t a g e . When t h e l e a r n i n g m a t e r i a l i s 
drawn f rom a s m a l l c l a s s , such as d i g i t s , a m i n i m a l amount 
o f s e a r c h i s r e q u i r e d and age d i f f e r e n c e s a r e s m a l l . 
C r a i k ( 1 9 6 8 ) a p p l i e d t h e t w o - s t o r e model ( e . g . , 
A t k i n s o n and S h i f f r i n , 1 9 6 8 ; Waugh and Norman, 1 9 6 5 ) t o t h e 
r e t r i e v a l h y p o t h e s i s . A c c o r d i n g t o most t w o - s t o r a g e m o d e l s , 
i n f o r m a t i o n e n t e r s p r i m a r y memory where i t i s s u b j e c t t o 
r a p i d decay o r i n t e r f e r e n c e . C r a i k s u g g e s t e d t h a t age d e f i ­
c i t s a r e n o t f o u n d i n p r i m a r y memory, b u t i n s e c o n d a r y memory 
where b o t h s e a r c h and r e t r i e v a l a r e n e c e s s a r y . 
The f i n d i n g t h a t l i s t l e n g t h d i f f e r e n t i a l l y a f f e c t s 
t h e r e c a l l p e r f o r m a n c e o f young and o l d s u b j e c t s i s c o n s i s t e n t 
w i t h t h i s m o d e l . When l i s t s a r e w i t h i n t h e i m m e d i a t e memory 
s p a n , t h e i t e m s a r e r e c a l l e d f r o m p r i m a r y s t o r a g e and l i t t l e , 
i f a n y , age d i f f e r e n c e i s f o u n d . When l i s t l e n g t h s a r e l o n g ­
e r , some o f t h e i t e m s must be r e t r i e v e d f r o m s e c o n d a r y s t o r ­
a g e . The e l d e r l y t e n d t o have p o o r r e c a l l on l o n g e r l i s t s 
p r e s u m a b l y because o f t h e i n c i e a s e d number o f words w h i c h 
must be r e t r i e v e d f r o m s e c o n d a r y memory. 
More e v i d e n c e f o r t h e a rgument o f an a g e - r e l a t e d r e -
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l a t e d r e t r i e v a l d e f i c i t i s p r o v i d e d i n a s t u d y by L a u r e n c e 
( 1 9 6 7 b ) . Young and o l d s u b j e c t s were p r e s e n t e d w i t h two 
l i s t s o f w o r d s . One l i s t c o n s i s t e d of 12 nouns s e l e c t e d 
f r o m a s i n g l e c a t e g o r y ; t h e o t h e r l i s t was composed o f 12 
u n r e l a t e d nouns . The younger s u b j e c t s r e c a l l e d a g r e a t e r 
number o f i t e m s f r o m b o t h l i s t s , b u t t h e age d i f f e r e n c e was 
l a r g e s t f o r t h e u n r e l a t e d noun l i s t . For u n r e l a t e d nouns , 
t h e scope o f t h e s e a r c h i s l a r g e . The f a c t t h a t a l a r g e age 
d i f f e r e n c e was f o u n d i n t h e r e c a l l o f such words i s , t h e r e ­
f o r e , f u r t h e r e v i d e n c e f o r t h e r e t r i e v a l h y p o t h e s i s . 
I n summary, i t seems t h a t r e t r i e v a l i s a m a j o r c a n d i ­
d a t e f o r t h e l o c u s o f t h e a g e - r e l a t e d memory d e f i c i t . I t 
has been shown t h a t when s t r a t e g i e s d e s i g n e d t o a i d r e t r i e v a l 
a r e e m p l o y e d , age d i f f e r e n c e s a r e m i n i m i z e d , , 
P a i r e d - a s s o c i a t i o n 
A l t h o u g h most l e a r n i n g o r memory t a s k s show a d e c l i n e 
i n p e r f o r m a n c e w i t h i n c r e a s i n g a g e , t h e l a r g e s t p e r c e n t l o s s 
w i t h age has been shown w i t h t h e p a i r e d - a s s o c i a t e t a s k ( R u c h , 
1 9 3 4 ; G i l b e r t , 1 9 3 5 , 1 9 4 1 ; K o r c h i n and B a s o w i t z , 1 9 5 7 ) . I n 
an e a r l y e x p e r i m e n t , G i l b e r t ( 1 9 4 1 ) a d m i n i s t e r e d a b a t t e r y of 
e l e v e n t e s t s t o 174 o l d ( 6 0 - 6 9 y e a r s ) and 174 young ( 2 0 - 2 9 
y e a r s ) s u b j e c t s . She compared t h e m a g n i t u d e o f t h e age d e f i ­
c i t f o r t h e d i f f e r e n t t a s k s and f o u n d t h e d e f i c i t t o be g r e a t ­
e s t w i t h p a i r e d - a s s o c i a t i o n . 
I n t h e p a i r e d - a s s o c i a t e t a s k t h e s u b j e c t i s p r e s e n t e d 
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w i t h a s e r i e s o f s t i m u l u s - r e s p o n s e p a i r s ( e . g . , BALL-HOUSE). 
The s u b j e c t i s r e q u i r e d t o l e a r n t h e a s s o c i a t i o n b e t w e e n t h e 
two i t e m s so t h a t g i v e n t h e s t i m u l u s t e r m a l o n e (BALL-? ) he 
w i l l be a b l e t o p r o v i d e t h e c o r r e c t r e s p o n s e t e r m . Underwood 
and S c h u l t z ( 1 9 6 0 ) have p r o p o s e d t h a t p a i r e d - a s s o c i a t e l e a r n ­
i n g i s a two s t a g e p r o c e s s . The f i r s t s t a g e i s r e s p o n s e 
l e a r n i n g . The second s t a g e t h e a s s o c i a t i v e s t a g e , i n v o l v e s 
l e a r n i n g t h e a p p r o p r i a t e s t i m u l u s - r e s p o n s e l i n k a g e . D u r i n g 
t h e t e s t t r i a l t h e s t i m u l u s s e r v e s as a r e t r i e v a l cue f o r 
t h e r e s p o n s e t e r m . The poor p e r f o r m a n c e o f t h e e l d e r l y w i t h 
t h i s p a r a d i g m may, i n p a r t , be due t o t h e a g e - r e l a t e d r e t r i e ­
v a l d e f i c i t d i s c u s s e d e a r l i e r . 
A n o t h e r r e a s o n m i g h t be t h e d i f f i c u l t y w h i c h o l d e r 
i n d i v i d u a l s seem t o e x p e r i e n c e i n d e v e l o p i n g a s s o c i a t i o n s b e ­
t w e e n words ( R i e g a l , . 1 9 6 5 ) . I t has been s u g g e s t e d t h a t t h e 
p r e e x i s t i n g l i n g u i s t i c h a b i t s o f t h e e l d e r l y a r e s t r o n g e r 
t h a n t h e h a b i t s o f y o u n g e r a d u l t s , and t h a t t h e s e h a b i t s may 
i n t e r f e r e w i t h t h e f o r m a t i o n o f new v e r b a l a s s o c i a t i o n s 
( A r e n b e r g , 1 9 7 3 ) . A number o f s t u d i e s have i n v e s t i g a t e d t h i s 
p o s s i b i l i t y ( C a n e s t r a r i , 1 9 6 6 : K a u s l e r and L a i r , 1 9 6 6 ; L a i r , 
Moon, and K a u s l e r , 1 9 6 9 ; Z a r e t s k y and H a l b e r s t a m , 1 9 6 8 ) . 
C a n e s t r a r i ( 1 9 6 6 ) , f o r e x a m p l e , p r e s e n t e d a l i s t o f 10 p a i r e d -
a s s o c i a t e s t o young and o l d s u b j e c t s . H a l f o f t h e s u b j e c t s i n 
e a c h age group l e a r n e d a l i s t composed of p a i r s o f h i g h a s s o c ­
i a t i v e s t r e n g t h ( a s d e t e r m i n e d by word a s s o c i a t i o n norms) and 
t h e o t h e r s u b j e c t s l e a r n e d a l i s t composed o f p a i r s o f low 
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a s s o c i a t i v e s t r e n g t h . A s i g n i f i c a n t a g e b y l i s t i n t e r a c t i o n 
w a s f o u n d . A l t h o u g h t h e y o u n g s u b j e c t s s c o r e d s i g n i f i c a n t l y 
b e t t e r t h a n t h e o l d e r s u b j e c t s o n b o t h t y p e s o f l i s t s , t h e 
a g e d i f f e r e n c e w a s l a r g e s t f o r t h e l o w a s s o c i a t i v e s t r e n g t h 
l i s t . S i n c e t h e l o w s t r e n g t h a s s o c i a t i o n s a r e m o r e l i k e l y 
t o b e c o m p a t a b l e w i t h a l r e a d y e s t a b l i s h e d l i n g u i s t i c h a b i t s , 
C a n e s t r a r i ( 1 9 6 6 ) c o n c l u d e d t h a t t h e l i n g u i s t i c h a b i t s o f 
t h e e l d e r l y t e n d t o h a v e a d e t r i m e n t a l e f f e c t o n t h e l e a r n i n g 
o f n e w a s s o c i a t i o n s . 
L a i r , M o o n , a n d K a u s l e r ( 1 9 6 9 ) a l s o p r o v i d e d s u p p o r t 
f o r t h e a s s o c i a t i v e - s + r e n q t h h y p o t h e s i s . O l d a n d m i d d l e -
a q e d a d u l t s l e a r n e d o n e o f t w o n a i r e d - a s s o c i a t e l i s t s . O n e 
l i s t w a s f o r m e d from z e r o - s t r e n q t h p a i r s \ t h e o t h e r l i s t , a 
h i g h r e s p o n s e c o m p e t i t i o n l i s t , w a s f o r m e d b y b r e a k i n g u p 
h i g h a s s o c i a t i v e - s t r e n g t h p a i r s a n d m a t c h i n g e a c h s t i m u l u s 
w o r d w i t h t h e r e s p o n s e w o r d o f a n o t h e r p a i r . A s p r e d i c t e d , 
t h e a g e d i f f e r e n c e w a s m u c h l a r g e r f o r t h e r e s p o n s e - c o m p e t i ­
t i o n l i s t t h a n f o r t h e z e r o a s s o c i a t i v e - s t r e n g t h l i s t , b e ­
c a u s e o f t h e s t r o n g , p r e e x i s t i n g l i n g u i s t i c h a b i t s . 
M e d i a t i o n 
S u b s t a n t i a l e v i d e n c e i n t h e l i t e r a t u r e ( e . g . , M o n a g u e , 
A d a m s , a n d K i e s s , 1 9 6 6 ; P a i v i o , 1 9 6 9 ) i n d i c a t e s t h a t m e d i a -
t i o n a l t e c h n i q u e s p l a y a n i m p o r t a n t r o l e i n l e a r n i n g p a i r e d -
a s s o c i a t i o n s . P r e s u m a b l y , t h e f o r m a t i o n o f a m e d i a t o r a i d s 
i n t h e a s s o c i a t i o n b e t w e e n t h e s t i m u l u s a n d t h e r e s p o n s e , a n d 
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r e s p o n s e r e t r i e v a l c a n o c c u r t h r o u g h t h e m e d i a t o r . 
A c c o r d i n g t o P a i v i o ' s ( 1 9 6 9 ) t w o - p r o c e s s t h e o r y , t h e r e 
a r e t w o t y p e s o f m e d i a t i o n a l s e t s t h e s u b j e c t c a n u s e . T h e 
s u b j e c t c a n e i t h e r d e v e l o p v e r b a l o r v i s u a l a s s o c i a t i o n s . 
T h e s e p r o c e s s e s i n t e r a c t d i f f e r e n t i a l l y w i t h a b s t r a c t a n d 
c o n c r e t e s t i m u l u s m a t e r i a l s . V i s u a l m e d i a t o r s , l i n k a g e s 
b a s e d o n p i c t u r e s o r i m a g e s a s s o c i a t e d w i t h t h e w o r d s , a r e 
s u p p o s e d t o b e m o r e e f f e c t i v e i n l e a r n i n g c o n c r e t e w o r d s ; 
a n d v e r b a l m e d i a t o r s , w h i c h a r e b a s e d o n t h e f o r m a l l i n g u i s ­
t i c c h a r a c t e r i s t i c s o f t h e w o r d s , a r e a s s u m e d t o b e i n s e n s i ­
t i v e t o t h e c o n c r e t e n e s s o f t h e t o - b e - l e a r n e d i t e m s . 
S i n c e i t e m s d i f f e r i n t h e i r i m a g e - e v o k i n g v a l u e s , 
i m a g e r y m e d i a t i o n c a n b e e x p e r i m e n t a l l y m a n i p u l a t e d b y v a r y ­
i n g t h e t y p e o f l e a r n i n g m a t e r i a l u s e d ( e . g . , P a i v i o , 1 9 6 5 ) . 
A s e c o n d w a y i n w h i c h m e d i a t i o n c a n b e m a n i p u l a t e d i s b y t h e 
t y p e o f i n s t r u c t i o n s g i v e n t h e s u b j e c t ( e . g . , P a i v i o , 1 9 6 9 ) . 
S u b j e c t s i n s t r u c t e d t o u s e i m a g e r y , d o i n f a c t u s e i m a g e r y 
m o r e o f t e n t h a n s u b j e c t s g i v e n o t h e r f o r m s o f i n s t r u c t i o n . 
H u l i c k a a n d W e i s s ( 1 9 6 5 ) n o t e d t h a t , w i t h o u t i m a g e r y 
i n s t r u c t i o n s , o l d e r s u b j e c t s r e p o r t e d u s i n g m e d i a t o r s l e s s 
o f t e n t h a n d i d y o u n g s u b j e c t s . W h e n t h e e l d e r l y d i d r e p o r t 
t h e u s e o f a d e v i c e , i t w a s o f t e n a n i n a p p r o p r i a t e o n e . I t 
w a s s u g g e s t e d t h a t t h e l a r g e a g e d e f i c i t f o u n d i n p a i r e d -
a s s o c i a t e l e a r n i n g m a y b e a r e s u l t o f a g e d i f f e r e n c e s i n t h e 
u s e o f m e d i a t o r s . 
H u l i c k a a n d G r o s s m a n ( 1 9 6 7 ) i n v e s t i g a t e d t h e u s e o f 
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m e d i a t o r s i n young (mean age 16 y e a r s ) and o l d (mean age 74 
y e a r s ) s u b j e c t s u n d e r a v a r i e t y o f i n s t r u c t i o n s . U n r e l a t e d 
common nouns were p r e s e n t e d as a p a i r e d - a s s o c i a t e t a s k . 
When s u b j e c t s were s p e c i f i c a l l y t o l d t o use m e d i a t i o n a l t e c h ­
n i q u e s t h e r e p o r t e d use o f m e d i a t o r s i n c r e a s e d f o r a l l sub­
j e c t s and t h e r e was a c o r r e s p o n d i n g improvement i n r e c a l l 
s c o r e s . The e l d e r l y i m p r o v e d more t h a n t h e young s u b j e c t s , 
b u t d i d n o t a t t a i n t h e same h i g h l e v e l o f p e r f o r m a n c e . L e a r n ­
i n g s c o r e s f o r t h e o l d e r s u b j e c t s were h i g h e s t when s u b j e c t s 
were i n s t r u c t e d t o d e v e l o p t h e i r own a s s o c i a t i o n b e t w e e n 
p a i r s r a t h e r t h a n use an e x p e r i m e n t e r - p r o v i d e d v i s u a l o r v e r ­
b a l m e d i a t o r . T h i s r e s u l t may be i n d i c a t i v e o f t h e h y p o t h e ­
s i z e d r i g i d i t y o f t h e e l d e r l y . I f t h e s u b j e c t f o r m s h i s own 
a s s o c i a t i v e l i n k he has t h e o p p o r t u n i t y t o use p r e v i o u s l y 
e s t a b l i s h e d l i n k s , w h e r e a s an a s s o c i a t i v e l i n k p r o v i d e d by 
t h e e x p e r i m e n t e r m i g h t i n t e r f e r e w i t h p r e e x i s t i n g l i n g u i s t i c 
h a b i t s . 
Even t h o u g h r e s e a r c h has i n d i c a t e d t h a t t e c h n i q u e s 
w h i c h i n v o l v e v i s u a l i m a g e r y a r e most e f f e c t i v e ( P a i v i o , 
Y u i l l e , and S m y t h e , 1 9 6 5 ) , H u l i c k a and Grossman ( 1 9 6 7 ) f o u n d 
t h a t t h e e l d e r l y t e n d t o f o r m v e r b a l r a t h e r t h a n v i s u a l 
a s s o c i a t i o n s . To i n v e s t i g a t e why aged s u b j e c t s t e n d t o use 
t h e l e s s e f f i c i e n t v e r b a l m e d i a t o r s more o f t e n , C a n e s t r a r i 
( 1 9 6 8 ) p r o v i d e d b o t h k i n d s o f m e d i a t o r s t o two age g r o u p s 
( 1 6 - 2 7 y e a r s and 5 0 - 7 3 y e a r s ) . I t was h y p o t h e s i z e d t h a t t h e 
p i c t u r e s , w h i c h w e r e t o s e r v e as t h e v i s u a l m e d i a t o r s , w o u l d 
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a i d t h e o l d e r s u b j e c t s t o a g r e a t e r d e g r e e t h a n w o u l d e x p e r ­
i m e n t e r - p r o v i d e d p h r a s e s , t h e v e r b a l m e d i a t o r s . The o l d e r 
s u b j e c t s were g r e a t l y b e n e f i t e d by b o t h t y p e s o f m e d i a t o r , 
b u t t h e two t y p e s seemed t o have e q u a l l y f a c i l i t a t i v e e f f e c t s . 
F u r t h e r a n a l y s i s o f t h e r e c a l l d a t a f o r t h e aged s u b j e c t s 
showed t h a t t h e m e d i a t o r s r e d u c e d t h e number o f e r r o r s o f 
c o m i s s i o n ( t h e o v e r t e r r o r s o r i n t r u s i o n s ) , w h i l e t h e number 
o f e r r o r s o f o m i s s i o n ( t h e n o n r e s p o n s e s ) r e m a i n e d t h e same. 
C a n e s t r a r i ( 1 9 6 8 ) s u g g e s t e d t h a t w i t h t h e b e n e f i t o f m e d i a -
t i o n a l t e c h n i q u e s t h e e l d e r l y become more c o n f i d e n t and l e s s 
c a u t i o u s a b o u t r e s p o n d i n g . 
I t c l e a r l y has been d e m o n s t r a t e d t h a t i n s t r u c t i o n s t o 
use i m a g e r y - m e d i a t i n g s t r a t e g i e s f a c i l i t a t e t h e p e r f o r m a n c e 
o f b o t h young and o l d a d u l t s . I f i m a g i n a l m e d i a t i o n i s used 
more o f t e n w i t h c o n c r e t e w o r d s , as i s s u g g e s t e d by t h e t w o -
p r o c e s s t h e o r y ( P a i v i o , Y u i l l e , and S m y t h e , 1 9 6 6 ; P a i v i o , 
S m y t h e , and Y u i l l e , 1 9 6 8 ) , t h e n c o n c r e t e i t e m s s h o u l d be 
e a s i e r t o l e a r n t h a n a b s t r a c t i t e m s , and t h i s s h o u l d be t r u e 
f o r s u b j e c t s o f a l l a g e s . 
Rowe and Schnore ( 1 9 7 1 ) i n v e s t i g a t e d t h e spontaneous 
use o f m e d i a t o r s by young (mean age 18 y e a r s ) , m i d d l e - a g e d 
(mean age 50 y e a r s ) , and o l d (mean age 7 3 y e a r s ) s u b j e c t s . 
A l l s u b j e c t s were g i v e n s t a n d a r d p a i r e d - a s s o c i a t e l e a r n i n g 
i n s t r u c t i o n s . They were t h e n p r e s e n t e d w i t h a l i s t w h i c h 
c o n s i s t e d o f s i x c o n c r e t e and s i x a b s t r a c t p a i r s a r r a n g e d i n 
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a random order. Both study and test trials were self-paced. 
List learning continued until a subject reached a criterion 
of two successive perfect trials or until the eighth trial, 
which ever came first. The young subjects had higher recall 
scores than the middle-aged subjects, who performed signif­
icantly better than the elderly. Pair concreteness was found 
to be a significant variable for all age groups, that is, 
more concrete pairs were recalled than abstract pairs. There 
was a significant age by pair-type interaction, concreteness 
showing its greatest effect with the oldest subjects. The 
authors caution, however, that the interaction may be due to 
a ceiling effect in the learning of concrete pairs by the 
two younger age groups. In addition, it should be pointed 
out that no instructions to image were used in this experi­
ment . 
Following the paired-associate task, subjects were 
questioned as to what methods they used to learn the pairs. 
Three alternative methods were suggested by the experimenter -
repetition verbal mediation, or imagery. The young and 
middle-aged groups reported a greater use of all three stra­
tegies than the old group. The oldest subjects used strate­
gies more frequently for concrete pairs, while the young sub­
jects used strategies more frequently for abstract pairs. As 
the two-process theory would predict, all age groups reported 
using verbal mediators more often for abstract pairs, and 
imagery more often for concrete pairs. 
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I t i s d i f f i c u l t t o make a c o n c l u s i v e s t a t e m e n t r e g a r d ­
i n g t h e r e l a t i v e e f f e c t i v e n e s s o f v e r b a l and i m a g i n a l m e d i a -
t i o n a l s t r a t e g i e s . The f i n d i n g s p r e s e n t e d i n t h e above d i s ­
c u s s i o n sugges t t h a t t h e f a c i l i t a t i v e e f f e c t o f i t e m c o n c r e t e -
ness i n young a d u l t s i s due t o a g r e a t e r use o f i m a g i n a l med­
i a t o r s w i t h c o n c r e t e i t e m s . The e l d e r l y r e p o r t e d l y use 
i m a g i n a l m e d i a t o r s l e s s f r e q u e n t l y t h a n y o u n g e r s u b j e c t s d o , 
and t h i s s u g g e s t s t h a t i t e m c o n c r e t e n e s s w o u l d p r o d u c e l e s s 
o f an e f f e c t i n t h e e l d e r l y . O n l y one e x p e r i m e n t r e p o r t s a 
l a r g e c o n c r e t e n e s s e f f e c t w i t h o l d e r s u b j e c t s . But i n t h a t 
e x p e r i m e n t no i m a g e r y i n s t r u c t i o n s were used and t h e p o s s i ­
b i l i t y o f a c e i l i n g e f f e c t e x i s t e d . I f we a r e t o assume t h a t 
s u b j e c t s a r e c a p a b l e o f c o r r e c t l y i d e n t i f y i n g t h e s t r a t e g i e s 
w h i c h t h e y u s e , t h e n t h e d a t a s u g g e s t t h a t f a c t o r s o t h e r t h a n 
t h e d i f f e r e n t i a l use o f i m a g e r y a r e i n v o l v e d . The age o f t h e 
s u b j e c t s and t h e t y p e o f i n s t r u c t i o n s g i v e n a r e two f a c t o r s 
w h i c h s h o u l d be c o n s i d e r e d . 
P r e s e n t a t i o n Time 
The p a c i n g o f e x p e r i m e n t a l e v e n t s a p p e a r s t o be an 
i m p o r t a n t c o n s i d e r a t i o n when c o m p a r i s o n s o f l e a r n i n g and mem­
o r y a r e b e i n g made a c r o s s age g r o u p s . The p e r f o r m a n c e o f 
o l d e r i n d i v i d u a l s i s o f t e n i m p r o v e d u n d e r s l o w - o r s e l f - p a c e d 
c o n d i t i o n s ( C a n e s t r a r i , 1 9 6 3 ; E i s d o r f e r , A x e l r o d , and W i l k i e , 
1 9 6 3 ) . 
I n p a i r e d - a s s o c i a t e l e a r n i n g , s t i m u l u s m a t e r i a l s a r e 
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u s u a l l y p r e s e n t e d a t a r a p i d r a t e . C a n e s t r a r i ( 1 9 6 3 ) sug­
g e s t e d t h a t t h e p o o r p e r f o r m a n c e e x h i b i t e d by t h e e l d e r l y 
w i t h t h i s t a s k i s n o t due t o an i n a b i l i t y t o l e a r n , b u t may 
be r e l a t e d t o t h e p a c i n g c o n d i t i o n s . To t e s t t h i s h y p o t h e s i s , 
C a n e s t r a r i ( 1 9 6 3 ) compared e l d e r l y ( 6 0 - 6 9 y e a r s ) and young 
( 1 7 - 3 5 y e a r s ) a d u l t s u n d e r t h r e e d i f f e r e n t p a c i n g s c h e d u l e s -
f a s t ( l . 5 s e c o n d s ) , medium ( 3 s e c o n d s ) , and s e l f - p a c e d . The 
r e s u l t s were c o n s i s t e n t w i t h t h e e x p e r i m e n t a l h y p o t h e s i s ; 
t h e s e l f - p a c e d s c h e d u l e l e d t o f a s t e r p a i r e d - a s s o c i a t e l e a r n ­
i n g i n o l d e r s u b j e c t s t h a n t h e paced s c h e d u l e s d i d , w h i l e no 
p a c i n g e f f e c t was f o u n d f o r t h e y o u n g e r s u b j e c t s . 
F u r t h e r age c o m p a r i s o n s were made f o r t h e number o f 
o m i s s i o n and commiss ion e r r o r s . I t was f o u n d t h a t t h e age by 
pace i n t e r a c t i o n was a r e s u l t o f a d e c r e a s e i n o m i s s i o n e r ­
r o r s f o r t h e e l d e r l y under t h e s e l f - p a c e d c o n d i t i o n . A l ­
t h o u g h t h i s c o n d i t i o n a l l o w e d f o r u n l i m i t e d s tudy and r e s p o n s e 
t i m e , t h e e l d e r l y r e q u i r e more t i m e t o e x p r e s s what t h e y have 
l e a r n e d and s e l f - p a c i n g has a b e n e f i c i a l e f f e c t because i t 
a l l o w s s u b j e c t s t o t a k e a d d i t i o n a l t i m e i n m a k i n g t h e i r r e ­
s p o n s e s . 
The p a c i n g e f f e c t was f u r t h e r i n v e s t i g a t e d by A r e n b e r g 
( 1 9 6 5 ) . E l d e r l y ( 6 0 - 7 7 y e a r s ) and young ( 1 8 - 2 1 y e a r s ) a d u l t s 
l e a r n e d p a i r e d - a s s o c i a t e s i n a p r o c e d u r e w h i c h i n c l u d e d s e l f -
paced t r i a l s ( w i t h o u t f e e d b a c k ) a l t e r n a t e d w i t h paced t r i a l s . 
For h a l f o f t h e s u b j e c t s i n each age group f a s t - p a c e d t r i a l s 
( l . 9 seconds) were a l t e r n a t e d w i t h s e l f - p a c e d t r i a l s ; t h e 
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r e m a i n i n g s u b j e c t s e x p e r i e n c e d s l o w - p a c e d t r i a l s ( 3 . 7 seconds) 
a l t e r n a t e d w i t h s e l f - p a c e d t r i a l s . The i n s p e c t i o n i n t e r v a l 
was c o n s t a n t u n d e r a l l c o n d i t i o n s ; o n l y t h e a n t i c i p a t i o n o r 
r e c a l l i n t e r v a l was v a r i e d . T h i s p r o c e d u r e was d e s i g n e d t o 
s e p a r a t e t h e e r r o r s r e s u l t i n g f r o m i n s u f f i c i e n t t i m e t o r e ­
spond f r o m a c t u a l f a i l u r e s i n l e a r n i n g . A r e n b e r g r e a s o n e d 
t h a t i f t h e e l d e r l y s u b j e c t s l e a r n e d d u r i n g f a s t - p a c e d t r i a l s 
b u t f o u n d t h e r e s p o n s e t i m e i n s u f f i c i e n t , t h e y w o u l d make a 
s i g n i f i c a n t l y g r e a t e r number o f e r r o r s d u r i n g f a s t - p a c e d 
t r i a l s t h a n d u r i n g s e l f - p a c i n g . H o w e v e r , i f t h e e l d e r l y d i d 
n o t l e a r n t h e p a i r s w e l l d u r i n g f a s t - p a c e d t r i a l s , t h e n 
t h e i r p e r f o r m a n c e s c o r e s wou ld be p o o r d u r i n g s e l f - p a c i n g . 
An age by pace i n t e r a c t i o n was f o u n d f o r s e l f - p a c e d 
e r r o r s as w e l l as f o r paced e r r o r s . The age d i f f e r e n c e was 
l a r g e s t when s u b j e c t s were exposed t o f a s t - p a c e d t r i a l s f o l ­
l o w e d by s e l f - p a c e d t r i a l s . From t h e s e r e s u l t s A r e n b e r g 
c o n c l u d e d t h a t t h e p a c i n g e f f e c t can n o t be c o m p l e t e l y a t t r i ­
b u t e d t o an i n s u f f i c i e n t amount o f t i m e t o e x p r e s s c o r r e c t l y 
l e a r n e d r e s p o n s e s . 
A more r e c e n t s tudy by Monge and H u l t s c h ( 1 9 7 1 ) e x ­
amined t h e i n t e r a c t i o n be tween i n s p e c t i o n and a n t i c i p a t i o n i n ­
t e r v a l s . The two i n t e r v a l s were i n d e p e n d e n t l y v a r i e d w i t h 
d u r a t i o n s o f 2 . 2 , 4 . 4 , o r 6 . 6 s e c o n d s . A l l n i n e p o s s i b l e 
c o m b i n a t i o n s o f p a c i n g c o n d i t i o n s were i n c l u d e d i n t h e e x p e r ­
i m e n t , t h e f a s t e s t pace h a v i n g b o t h t h e i n s p e c t i o n and a n t i c i ­
p a t i o n i n t e r v a l s a t 2 . 2 s e c o n d s , and t h e s l o w e s t pace h a v i n g 
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t h e two i n t e r v a l s a t 6 . 6 seconds . 
The r e s u l t s were c o n s i s t e n t w i t h b o t h C a n e s t r a r i ' s 
( 1 9 6 3 ) and A r e n b e r g ' s ( 1 9 6 5 ) d a t a . As e i t h e r i n t e r v a l d u r a ­
t i o n i n c r e a s e d , t h e p e r f o r m a n c e s c o r e s o f b o t h t h e o l d ( 4 0 - 6 6 
y e a r s ) and t h e young ( 2 0 - 3 9 y e a r s ) s u b j e c t s i m p r o v e d . When 
t h e a n t i c i p a t i o n i n t e r v a l was i n c r e a s e d t h e o l d e r s u b j e c t s 
i m p r o v e d more t h a n t h e y o u n g e r s u b j e c t s d i d . 
H u l i c k a , S t e r n s , and Grossman ( 1 9 6 7 ) r e p o r t e d r e s u l t s 
w h i c h c o n f i r m t h o s e o f C a n e s t r a r i ( 1 9 6 3 ) b u t r e q u i r e a some­
what d i f f e r e n t i n t e r p r e t a t i o n . T h e i r s t u d y was d e s i g n e d t o 
t e s t t h e e f f e c t s o f p a c e d ( 3 seconds) and s e l f - p a c e d s tudy 
and r e s p o n s e s c h e d u l e s on t h e p a i r e d - a s s o c i a t e l e a r n i n g 
s c o r e s o f young (mean age 1 6 ) and e l d e r l y (mean age 7 0 ) sub­
j e c t s . A l l s u b j e c t s were i n s t r u c t e d t o use m e d i a t i n g c o n ­
n e c t i o n s b e t w e e n t h e word p a i r s . Four e x p e r i m e n t a l c o n d i t i o n s 
were u s e d ; l i m i t e d s t u d y and l i m i t e d r e s p o n s e t i m e ( L L ) , 
l i m i t e d s t u d y and u n l i m i t e d r e s p o n s e t i m e ( L U ) , u n l i m i t e d 
s t u d y and l i m i t e d r e s p o n s e t i m e ( U L ) , and u n l i m i t e d s t u d y 
and u n l i m i t e d r e s p o n s e t i m e ( U U ) . M a n i p u l a t i o n s i n s t u d y and 
r e s p o n s e t i m e s had p a r a l l e l e f f e c t s on t h e two age g r o u p s . 
No d i f f e r e n c e was f o u n d b e t w e e n t h e LL and LU c o n d i t i o n s . 
The UL c o n d i t i o n was s u p e r i o r t o b o t h t h e LL and t h e LU c o n d i ­
t i o n and t h e UU c o n d i t i o n r e s u l t e d i n t h e h i g h e s t l e v e l o f 
p e r f o r m a n c e . T h u s , f o r a l l s u b j e c t s s e l f - p a c i n g d u r i n g t h e 
l e a r n i n g o f p a i r s i m p r o v e d p e r f o r m a n c e r e g a r d l e s s o f t h e d u r -
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a t i o n of the response i n t e r v a l . Se l f -paced response schedules 
were on ly e f f e c t i v e when the study t ime was a lso s e l f - p a c e d . 
Canes t ra r i (1963) concluded t h a t the e f f e c t i v e n e s s o f 
s e l f - p a c i n g schedules i s due t o the increased t ime made a-
v a i l a b l e f o r respond ing . However, i t can not be determined 
from the design o f h i s experiment j u s t how the o l de r sub­
j e c t s made use o f the e x t r a t i m e . The t ime may have been 
used t o rehearse preced ing word p a i r s r a t h e r than to se lec t 
an app rop r ia te response. The data o f Hu l i cka and Grossman 
(1967) and H u l i c k a , S te rns , and Grossman (1967) suggest t h a t 
had C a n e s t r a r i ' s sub jec ts rece ived med ia t i ona l i n s t r u c t i o n s , 
they may have employed the e x t r a t ime to develop assoc ia ­
t i o n s and f u r t h e r i n c r e a s e s i n performance scores might have 
been r e v e a l e d . 
I t should be po in ted out t h a t the re i s a major p r o ­
cedura l d i f f e r e n c e between H u l i c k a , S t e r n s , and Grossman's 
(±967) study and the o ther s tud ies d iscussed he re . Hu l i cka 
e t a l . used a s i n g l e study t r i a l and a s i ng le t e s t t r i a l per 
l i s t , The o ther exper iments mentioned i n v o l v e d the p resen ta ­
t i o n o f p a i r e d - a s s o c i a t e i tems over severa l t r i a l s . Increases 
i n the a n t i c i p a t i o n i n t e r v a l showed a l i m i t e d e f f e c t i n the 
Hu l i c ka e_t a l . r e s u l t s . I t may be t h a t the s t r eng th o f the 
e f f e c t i s dependent upon the p r o b a b i l i t y o f r ehea rsa l which 
would increase w i t h repeated l i s t p r e s e n t a t i o n s ( A r e n b e r g , 
1973) . 
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An e x p e r i m e n t by T r e a t and Reese ( 1 9 7 4 ) employed t h e 
p a i r e d - a s s o c i a t e a n t i c i p a t i o n method t o l o o k a t p e r f o r m a n c e 
as a f u n c t i o n o f m e d i a t i n g i n s t r u c t i o n s and as a f u n c t i o n 
o f a n t i c i p a t i o n and i n s p e c t i o n i n t e r v a l s . Y o u n g e r s u b j e c t s 
(mean age 30 y e a r s ) p e r f o r m e d b e t t e r t h a n t h e o l d e r s u b j e c t s 
(mean age 70 y e a r s ) i n a l l b u t two c o n d i t i o n s . When t h e 
a n t i c i p a t i o n i n t e r v a l was l o n g ( 6 seconds) and s u b j e c t s were 
i n s t r u c t e d t o use s e l f - g e n e r a t e d i m a g e r y , a l l s u b j e c t s p e r ­
f o r m e d e q u a l l y w e l l . When a n t i c i p a t i o n and i n s p e c t i o n i n t e r ­
v a l s w e r e s h o r t ( 2 seconds) and s t a n d a r d p a i r e d - a s s o c i a t e 
i n s t r u c t i o n s were g i v e n , a l l age g r o u p s p e r f o r m e d a t t h e same 
l o w l e v e l . D i f f e r e n t i n t e r v a l m a n i p u l a t i o n s d i d n o t a f f e c t 
t h e p e r f o r m a n c e o f . t h e y o u n g e r g r o u p s , b u t d i d a f f e c t t h e 
o l d e r s u b j e c t s . T h i s f i n d i n g i n d i c a t e s t h a t t h e i n f e r i o r 
p e r f o r m a n c e o f e l d e r l y s u b j e c t s i s p a r t i a l l y a r e s u l t o f t h e i r 
n e e d i n g a d d i t i o n a l t i m e f o r d e c o d i n g t h e c o r r e c t r e s p o n s e . 
Though t h e l e a r n i n g p e r f o r m a n c e o f e l d e r l y s u b j e c t s 
t e n d s t o i m p r o v e on s e l f - p a c e d s c h e d u l e s , and a l s o t e n d s t o 
i m p r o v e when s u b j e c t s a r e i n s t r u c t e d t o use m e d i a t o r s , a 
d e f i c i t i s o f t e n s t i l l e v i d e n t . R e p o r t s i n d i c a t e t h a t o l d e r 
s u b j e c t s c o n t i n u e t o use f e w e r m e d i a t o r s t h a n y o u n g e r sub­
j e c t s d o , and t h o s e t h a t t h e y do use a r e t h e l e s s e f f i c i e n t 
v e r b a l o n e s . T r a i n i n g o f t h e e l d e r l y i n t h e d e v e l o p m e n t o f 
more e f f e c t i v e v i s u a l m e d i a t o r s m i g h t f u r t h e r r e d u c e t h e 
d e f i c i t . 
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The Peg Word Mnemonic Sys tem 
The use o f mnemonic systems i s one way t o t r a i n sub­
j e c t s t o use v i s u a l m e d i a t i o n . E x p e r i m e n t s u s i n g t h e p e g -
word s y s t e m , f o r e x a m p l e , have p r o v i d e d i m p r e s s i v e e v i d e n c e 
o f t h e e f f e c t i v e n e s s o f v i s u a l m e d i a t o r s i n a s s o c i a t i v e 
l e a r n i n g . I t i s b e l i e v e d t h a t t h i s s t r a t e g y p r i m a r i l y a i d s 
r e t r i e v a l . As P a i v i o ( 1 9 6 8 , p . 2 4 4 ) s t a t e d , 
T h i s t e c h n i q u e changes what i s e s s e n t i a l l y a f r e e - r e c a l l 
s i t u a t i o n i n t o p a i r e d - a s s o c i a t e l e a r n i n g i n w h i c h t h e 
s t i m u l u s i t e m s a r e h i g h l y f a m i l i a r and h i g h l y d i f f e r ­
e n t i a t e d u n i t s , and o s t e n s i b l y makes use o f p e r c e p t u a l 
i m a g e r y t o m e d i a t e r e s p o n s e r e t r i e v a l . 
The p r o c e d u r e i n v o l v e d i s as f o l l o w s . The l e a r n e r 
f i r s t m e m o r i z e s a n u m b e r - w o r d rhyme ( e . g . , one i s a b u n ; 
two i s a shoe; . . . ; t e n i s a h e n ) . He i s t h e n g i v e n a 
l i s t o f i t e m s t o l e a r n . The s u b j e c t i s t o v i s u a l i z e t h e o b ­
j e c t i n d i c a t e d by t h e peg word o f t h e mnemonic d e v i c e i n 
some combined v i s u a l image w i t h t h e o b j e c t i n t h e l i s t . On a 
r e c a l l t r i a l t h e numbers a l o n e a r e p r o v i d e d . Each number p r e ­
sumably f u n c t i o n s as a cue f o r a compound image and t h e c o r ­
r e c t v e r b a l r e s p o n s e i s o b t a i n e d t h r o u g h a d e c o d i n g p r o c e s s . 
The peg words o f t h e mnemonic system a r e r e l a t i v e l y 
h i g h i n c o n c r e t e n e s s v a l u e , t h a t i s , t h e y have a h i g h c a p a c i t y 
t o evoke v i s u a l i m a g e s . I t has been assumed t h a t t h i s i s an 
i m p o r t a n t c h a r a c t e r i s t i c o f t h e s y s t e m . T h i s a s s u m p t i o n 
seems r e a s o n a b l e c o n s i d e r i n g t h a t t h e image a r o u s i n g v a l u e o f 
t h e s t i m u l u s t e r m i n t h e s t a n d a r d p a i r e d - a s s o c i a t e l e a r n i n g 
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task i s more impor tan t than t h a t of the response term 
( P a i v i o , 1965). When sub jec ts are presented w i t h the f o u r 
poss ib l e combinat ions of a b s t r a c t and concrete s t i m u l i and 
responses, super io r r e c a l l performance i s shown f o r p a i r s 
w i t h both concrete s t i m u l i and responses; p a i r s w i t h con­
c re te s t i m u l i and a b s t r a c t responses rank second, f o l l owed 
by a b s t r a c t - c o n c r e t e p a i r s and a b s t r a c t - a b s t r a c t p a i r s . 
P a i v i o (1969) i n v e s t i g a t e d the importance of peg word 
concreteness i n the rhyme mnemonic techn ique . Col lege-aged 
sub jec ts were presented w i t h two t e n - i t e m l i s t s composed of 
concrete words. The p r e s e n t a t i o n r a t e f o r both l i s t s was 
f o u r seconds. The c o n d i t i o n s f o r the f i r s t l i s t were i d e n t i ­
c a l f o r a l l sub jec t s ; standard p a i r e d - a s s o c i a t e l e a r n i n g 
i n s t r u c t i o n s were g i v e n . 
Fo l l ow ing r e c a l l o f the f i r s t l i s t , h a l f o f the sub­
j e c t s were a r b i t r a r i l y assigned t o a concrete rhyme c o n d i t i o n 
t h a t i n v o l v e d l e a r n i n g the o r i g i n a l peg-word rhyme. The 
o the r h a l f were assigned to an a b s t r a c t rhyme c o n d i t i o n and 
were taugh t a mnemonic rhyme comprised of r e l a t i v e l y a b s t r a c t 
peg words ( e . g . , one i s f u n ; two i s t r u e ; . . . ; t en i s s i n ) . 
H a l f o f the sub jec ts i n both c o n d i t i o n were i n s t r u c t e d to use 
v i s u a l imagery i n l e a r n i n g the second l i s t . The o thers were 
t o l d t o merely say the rhyming words t o themselves along 
w i t h the t o - b e - r e c a l l e d words. Imagery i n s t r u c t i o n s proved 
to be an e f f e c t i v e f e a t u r e o f the mnemonic rhyme techn ique ; 
t h a t i s , sub jec ts s p e c i f i c a l l y t o l d t o p i c t u r e the peg words 
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and l i s t i t e m s i n some a s s o c i a t i o n r e c a l l e d a s i g n i f i c a n t l y 
g r e a t e r number o f second l i s t words t h a n d i d s u b j e c t s l a c k i n g 
i m a g e r y i n s t r u c t i o n s . 
An u n e x p e c t e d f i n d i n g was t h a t t h e two rhyme c o n d i t i o n s 
d i d n o t d i f f e r s i g n i f i c a n t l y . These r e s u l t s seem p a r a d o x i c a l 
when compared t o t h e f i n d i n g s w i t h s t a n d a r d p a i r e d - a s s o c i a t e 
l e a r n i n g . P a i v i o ( l 9 7 l ) o f f e r s two e x p l a n a t i o n s . F i r s t , f o r 
a b s t r a c t pegs s u b j e c t s m i g h t g e n e r a t e an image o f a c o n c r e t e 
a s s o c i a t e . T h i s e x p l a n a t i o n , h o w e v e r , does n o t seem t o e x ­
p l a i n why c o n c r e t e n e s s showed no s i g n i f i c a n t e f f e c t w i t h o u t 
i m a g e r y i n s t r u c t i o n s . I n t h e rhyme mnemonic system t h e peg 
words a r e n o t e x p l i c i t l y p r e s e n t e d as a r e t h e s t i m u l u s t e r m s 
i n p a i r e d - a s s o c i a t e s t u d i e s . S i n c e t h e peg words must be 
i m p l i c i t l y s u p p l i e d by t h e l e a r n e r , t h e c o n c r e t e n e s s v a r i a b l e 
may become l e s s i m p o r t a n t w h i l e i n s t r u c t i o n s t o image become 
more i m p o r t a n t . 
A l t h o u g h b o t h t h e s t a n d a r d p a i r e d - a s s o c i a t e p a r a d i g m 
and t h e p e g - w o r d t e c h n i q u e a r e used t o i n v e s t i g a t e mnemonic 
s y s t e m s , t h e e v i d e n c e c i t e d above i n d i c a t e s t h a t t h e two 
a p p r o a c h e s do n o t y i e l d c o m p a r a b l e r e s u l t s . P a i v i o ( 1 9 6 8 ) 
r e p o r t e d t h a t i m a g e r y i n s t r u c t i o n s f a c i l i t a t e p e r f o r m a n c e 
when t h e p e g - w o r d t e c h n i q u e i s u s e d , b u t i n an e a r l i e r s tudy 
( Y u i l l e and P a i v i o , 1 9 6 8 ) i t was f o u n d t h a t m a n i p u l a t i o n o f 
i m a g e r y i n s t r u c t i o n s f o r p a i r e d - a s s o c i a t e l e a r n i n g has l i t t l e 
e f f e c t on p e r f o r m a n c e . A l s o , i t was n o t e d t h a t t h e a b s t r a c t -
ness o f t h e peg l i s t i n t h e rhyme mnemonic system has l i t t l e 
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efect on recal  (Paivio, 1968) while the abstractnes  of 
stimuli in a paired-asociate task has a strong efect (Paivio, 1965). 
Wod and Bolt (1970) found Paivio!s (1968) evidence 
for the efect of imagery instructions less than convincing. 
Since PaivioTs "non-imagery" control subjects were instructed 
to repeat the peg words along with the to-be-recaled words, 
they may in efect have received verbal repetition instruc* 
tions rather than verbal mediation instructions. And, ver­bal repetition instructions typicaly result ;in porer per­
formance than verbal mediation or< imagery instructions on a 
paired-asociate task (Paivio and Yuille, 1969). If this 
argument is valid, then type of instruction may have a com­
parable efect with the two techniques. Wod and Bolt (1970) investigated this posibility by manipulating imagery instruc 
tions and peg list concretenes  using both the paired-asoc­iate and peg-word techniques. Two experiments were performed 
The design of the first experiment was paterned after Paivio (1968) study. Four groups were included in the experiment, 
thre  of which were taught the peg word technique. Those 
subjects were given either imagery, verbal mediation, or repe 
tition instructions. The fourth group, a control group, was 
not taught the mnemonic rhyme. As in the Paivio experiment, 
subjects were given one study and recal  trial on each of 
two ten-item lists composed of concrete words. The experi­
mental manipulations folowed recall of the first list. List 
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were p r e s e n t e d a t a f o u r second r a t e . 
The r e s u l t s o f E x p e r i m e n t 1 were c o n s i s t e n t w i t h 
P a i v i o 1 s d a t a b u t , b e c a u s e o f t h e new c o n t r o l g r o u p ' s p e r ­
f o r m a n c e , were i n c o n s i s t e n t w i t h P a i v i o ' s c o n c l u s i o n . Ima­
g e r y m e d i a t i o n was n o t s u p e r i o r t o v e r b a l m e d i a t i o n , and v e r ­
b a l r e p e t i t i o n r e s u l t e d i n p o o r e r p e r f o r m a n c e t h a n b o t h v e r ­
b a l m e d i a t i o n and i m a g e r y , when e i t h e r t h e mnemonic t e c h n i q u e 
o r t h e p a i r e d - a s s o c i a t e t a s k were u s e d . Thus t h e r e s u l t s 
suppo r t t h e h y p o t h e s i s t h a t t h e two a p p r o a c h e s t o t h e s tudy 
o f mnemonics y i e l d s i m i l a r r e s u l t s . 
E x p e r i m e n t 2 was d e s i g n e d t o examine t h e r e l a t i v e 
e f f e c t i v e n e s s o f c o n c r e t e peg l i s t s and c o n c r e t e s t i m u l i i n 
p a i r e d - a s s o c i a t e l e a r n i n g . The d e s i g n was a 2 X 2 f a c t o r i a l 
w i t h b o t h p e g - l i s t c o n c r e t e n e s s ( c o n c r e t e o r a b s t r a c t ) and 
t e c h n i q u e ( p a i r e d - a s s o c i a t e o r p e g - w o r d ) m a n i p u l a t e d . E a c h 
s u b j e c t was p r e s e n t e d w i t h two t e n - i t e m l i s t s . The c o n d i ­
t i o n s f o r f i r s t l i s t l e a r n i n g were i d e n t i c a l f o r a l l s u b j e c t s . 
The l i s t c o n s i s t e d o f numbers p a i r e d w i t h c o n c r e t e w o r d s . 
The p a i r s were p r e s e n t e d a t a t h r e e - s e c o n d r a t e . The num­
b e r s a l o n e were p r o v i d e d a t r e c a l l . 
M a n i p u l a t i o n s were made p r i o r t o t h e p r e s e n t a t i o n o f 
t h e s econd l i s t ; , s u b j e c t s l e a r n e d an a b s t r a c t ( e . g . , o n e -
f u n ) o r a c o n c r e t e ( e . g . , one -bun ) mnemonic d e v i c e , o r were 
g i v e n s t a n d a r d p a i r e d - a s s o c i a t e i n s t r u c t i o n s . A l l s u b j e c t s 
were t o l d t o form m e n t a l p i c t u r e s c o n n e c t i n g t h e peg words o r 
s t i m u l i w i t h t h e t o - b e - r e c a l l e d w o r d s . The L i s t 2 p r o c e d u r e 
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was t h e same as t h e L i s t 1 p r o c e d u r e w i t h t h e e x c e p t i o n t h a t 
f o r t h e p a i r e d - a s s o c i a t e s u b j e c t s t h e s t i m u l i were t h e peg 
words ( e . g . , bun o r f u n ) r a t h e r t h a n t h e numbers one t h r o u g h 
t e n . D u r i n g r e c a l l t e s t i n g t h e p a i r e d - a s s o c i a t e s u b j e c t s 
were p r o v i d e d w i t h t h e peg words and were asked t o r e s p o n d 
w i t h t h e a p p r o p r i a t e l i s t w o r d s . 
The r e s u l t s o f E x p e r i m e n t 2 a r e i n c o n c l u s i v e . Wood 
and B o l t ( 1 9 7 0 ) d i d n o t f i n d an e f f e c t o f peg c o n c r e t e n e s s 
w i t h e i t h e r t h e p e g - w o r d o r t h e p a i r e d - a s s o c i a t e m e t h o d . 
A l t h o u g h c o m p a r a b l e r e s u l t s were f o u n d w i t h t h e two s y s t e m s , 
no c o n c l u s i o n s can be drawn s i n c e t h e e x p e c t e d c o n c r e t e n e s s 
e f f e c t w i t h t h e p a i r e d - a s s o c i a t e t e c h n i q u e was n o t f o u n d . 
The p r e s e n t a t i o n c o n d i t i o n s o f E x p e r i m e n t 2 may n o t have p r o ­
v i d e d t h e s u b j e c t s w i t h a d e q u a t e t i m e t o use i m a g e r y m e d i a ­
t i o n , and may t h e r e f o r e be t h e r e a s o n t h a t t h e r e was no s i g ­
n i f i c a n t c o n c r e t e n e s s e f f e c t . B u g e l s k i , K i d d , and Segman 
( 1 9 6 8 ) s t u d i e d t h e e f f e c t s o f p r e s e n t a t i o n r a t e on i m a g e r y 
m e d i a t i o n i n p a i r e d - a s s o c i a t e l e a r n i n g . They f o u n d e i g h t 
seconds t o be t h e o p t i m a l t i m e f o r t h e f o r m a t i o n o f an i m a g e . 
The p e g - w o r d method was e f f e c t i v e a t e i g h t , s i x , and f o u r 
second p r e s e n t a t i o n r a t e s b u t was n o t e f f e c t i v e a t a two 
second r a t e . The e f f e c t i v e n e s s o f t h e t h r e e - s e c o n d r a t e used 
by Wood and B o l t t h e r e f o r e seems q u e s t i o n a b l e . 
S a n t a , R u s k i n , and Y i o ( 1 9 7 3 ) f u r t h e r i n v e s t i g a t e d t h e 
d i f f e r e n t components o f t h e p e g - w o r d mnemonic system by c o n ­
t r a s t i n g i t w i t h a w i d e r a n g e o f v e r b a l i n s t r u c t i o n s . 
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C o l l e g e - a g e d s u b j e c t s were r a n d o m l y a s s i g n e d t o t h e c o n d i ­
t i o n s o f a 2 X 8 f a c t o r i a l d e s i g n . The two f a c t o r s o f t h e 
d e s i g n were l i s t t y p e ( a b s t r a c t o r c o n c r e t e ) and i n s t r u c t i o n s . 
The i n s t r u c t i o n c o n d i t i o n s i n c l u d e d f o u r i n s t r u c t i o n s t o use 
v e r b a l t e c h n i q u e s ( r o t e r e h e a r s a l , s t o r y c o n s t r u c t i o n , c o n ­
c r e t e v e r b a l l y m e d i a t e d peg w o r d s , and a b s t r a c t v e r b a l l y 
m e d i a t e d peg w o r d s ) and f o u r i n s t r u c t i o n s t o use i m a g e r y 
t e c h n i q u e s ( r o t e i m a g e r y , c o n c r e t e pegs w i t h i m a g e s , a b s t r a c t 
pegs w i t h i m a g e s , and nonrhyming p e g s ) . 
S u b j e c t s i n a l l 16 e x p e r i m e n t a l c o n d i t i o n s were p r e ­
s e n t e d w i t h s i x l i s t s o f t e n words e a c h . R e c a l l t e s t s were 
g i v e n a f t e r each l i s t . R e s u l t s i n d i c a t e d t h a t t h o s e i n s t r u c ­
t i o n s i n v o l v i n g i m a g e r y were more e f f e c t i v e t h a n o t h e r f o r m s 
o f i n s t r u c t i o n f o r c o n c r e t e l i s t s ; h o w e v e r , none o f t h e 
memory i n s t r u c t i o n s were d i f f e r e n t i a l l y e f f e c t i v e f o r t h e 
a b s t r a c t l i s t s . A l t h o u g h t h e c o n c r e t e n e s s o f t h e r e s p o n s e 
t e r m was f o u n d t o be q u i t e i m p o r t a n t , t h e c o n c r e t e n e s s o f t h e 
peg word d i d n o t have a s i g n i f i c a n t e f f e c t i n t h i s e x p e r i ­
m e n t . These r e s u l t s a r e a l s o c o n s i s t e n t w i t h t h e f i n d i n g s o f 
P a i v i o ( 1 9 6 8 ) . S a n t a e_t al_. f a v o r t h e e x p l a n a t i o n o f f e r e d by 
P a i v i o , t h a t s u b j e c t s t e n d t o " c o n c r e t i z e " t h e a b s t r a c t p e g s . 
T h i s seems p a r t i c u l a r l y l i k e l y i n t h e S a n t a e t a l . s t u d y 
where s u b j e c t s were r e q u i r e d t o use t h e peg images r e p e t i t i v e ­
l y t o l e a r n s e v e r a l d i f f e r e n t l i s t s . 
D e l p r a t o and B a k e r ( 1 9 7 4 ) r e c e n t l y p r o v i d e d e v i d e n c e 
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i n s u p p o r t o f t h e i d e a t h a t p e g - w o r d c o n c r e t e n e s s i s a s i g ­
n i f i c a n t v a r i a b l e i n b o t h t h e p e g - w o r d and t h e p a i r e d - a s s o c i ­
a t e s y s t e m s . The e x p e r i m e n t was d e s i g n e d as a p a r t i a l r e p l i ­
c a t i o n o f P a i v i o ( 1 9 6 8 ) . The p r o c e d u r e s were i d e n t i c a l t o 
t h o s e o f P a i v i o w i t h t h e e x c e p t i o n t h a t a more a p p r o p r i a t e 
c o n t r o l group was u s e d . C o n t r o l s u b j e c t s were n o t t a u g h t 
t h e mnemonic r h y m e s ; t h e y were s i m p l y g i v e n s t a n d a r d p a i r e d -
a s s o c i a t e i n s t r u c t i o n s . As p r e d i c t e d , t h e c o n c r e t e peg word 
was s u p e r i o r t o t h e c o n t r o l g r o u p , and i n c o n t r a s t w i t h t h e 
r e s u l t s o f P a i v i o ( l 9 6 8 ) , t h e c o n c r e t e rhyme group r e c a l l e d 
a s i g n i f i c a n t l y g r e a t e r number o f words t h a n t h e a b s t r a c t 
rhyme g r o u p . 
A second e x p e r i m e n t was d e s i g n e d t o d i r e c t l y t e s t t h e 
c o m p a r a b i l i t y o f t h e peg word and p a i r e d - a s s o c i a t e t e c h n i q u e s . 
H a l f o f t h e s u b j e c t s were a s s i g n e d t o a peg word c o n d i t i o n , 
and h a l f were a s s i g n e d t o a p a i r e d - a s s o c i a t e c o n d i t i o n . Peg 
word s u b j e c t s were t a u g h t e i t h e r a c o n c r e t e o r an a b s t r a c t 
d e v i c e . The a b s t r a c t peg words were used as t h e s t i m u l u s 
t e r m s f o r h a l f o f t h e p a i r e d - a s s o c i a t e s u b j e c t s , and t h e c o n ­
c r e t e peg words s e r v e d as t h e s t i m u l u s t e r m s f o r t h e o t h e r s . 
A l l g r o u p s o f s u b j e c t s were i n s t r u c t e d t o use v i s u a l i m a g e r y 
i n l e a r n i n g a t e n - i t e m , p a i r e d - a s s o c i a t e l i s t . The s t u d y 
and t e s t t r i a l s were g i v e n . An a n a l y s i s o f t h e r e c a l l s c o r e s 
r e v e a l e d a n o n s i g n i f i c a n t mnemonic system by peg c o n c r e t e n e s s 
i n t e r a c t i o n . 
D e l p r a t o and B a k e r ( 1 9 7 4 ) make a c o n v i n c i n g argument 
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f o r t h e s i g n i f i c a n c e o f p e g w o r d c o n c r e t e n e s s i n b o t h t h e 
r h y m e m n e m o n i c s y s t e m a n d t h e s t a n d a r d p a i r e d - a s o c i a t e t a s k . 
T h e s t i m u l u s c o n c r e t e n e s s e f f e c t h a s b e e n r e p e a t e d l y s h o w n i n 
t h e l e a r n i n g o f p a i r e d - a s s o c i a t e l i s t s . T h s s i t u a t i o n w i t h 
t h e r h y m e m n e m o n i c d i f f e r s o n l y i n t h a t t h e p e g s a r e n o t 
n o m i n a l l y p r e s e n t b u t i m p l i c i t l y s u p p l i e d b y t h e l e a r n e r . 
S i n c e w e l l - l e a r n e d r e t r i e v a l c u e s c a n b e j u s t a s e f f e c t i v e i n 
m e d i a t i n g r e c a l l w h e n t h e y a r e e x t e r n a l l y a b s e n t a s w h e n 
n o m i n a l l y p r e s e n t ( D e l p r a t o a n d G a r s k o f , 1 9 6 9 ) , t h e e f f e c t o f 
p e g c o n c r e t e n e s s i n t h e p e g - w o r d s y s t e m s h o u l d n o t b e a t t e n ­
u a t e d s i m p l y b e c a u s e t h e p e g s a r e i m l i c i t . 
I n s u m m a r y , t h e r e i s s o m e q u e s t i o n a s t o w h e t h e r t h e 
p a i r e d - a s s o c i a t e a n d t h e p e g w o r d t e c h n i q u e s i n t h e s t u d y o f 
m n e m o n i c s y i e l d c o m p a r a b l e r e s u l t s w h e n e i t h e r i m a g e r y i n ­
s t r u c t i o n s o r p e g c o n c r e t e n e s s a r e m a n i p u l a t e d . S o m e d a t a 
h a v e s u p p o r t e d t h e i d e a t h a t t h e t w o s y s t e m s a r e s i m i l a r , 
o t h e r r e s u l t s h a v e s h o w n t h e t w o t o b e d i f f e r e n t i a l l y a f ­
f e c t e d . 
S t a t e m e n t o f t h e P r o b l e m 
T h e p r e s e n t e x p e r i m e n t w a s d e s i g n e d t o i n v e s t i g a t e 
t h e c o n d i t i o n s u n d e r w h i c h t h e p e g - w o r d m n e m o n i c t e c h n i q u e 
i s a n e f f e c t i v e a i d t o m e m o r y f o r s u b j e c t s d i f f e r i n g i n a g e . 
I f t h e d e f i c i t p e r f o r m a n c e i n t h e a g e d i s a r e s u l t o f i n ­
e f f e c t i v e m e d i a t i o n a l t e c h n i q u e s o r i n e f f e c t i v e r e t r i e v a l a t 
t h e t i m e o f r e c a l l , t h e n w i t h p r o p e r i n s t r u c t i o n s a n d w i t h 
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t h e use o f a p p r o p r i a t e mnemonic s y s t e m s , t h e e l d e r l y s h o u l d 
more c l o s e l y a p p r o x i m a t e t h e l e v e l o f p e r f o r m a n c e d e m o n s t r a ­
t e d by t h e y o u n g . 
The use o f b o t h an a b s t r a c t and a c o n c r e t e d e v i c e 
was s y s t e m a t i c a l l y s t u d i e d a c r o s s t h r e e age g r o u p s . R a t e o f 
p r e s e n t a t i o n ( f i v e seconds o r s e l f - p a c e d ) and t h e c o n c r e t e ­
n e s s o f t h e word l i s t s ( c o n c r e t e o r a b s t r a c t ) a l s o were v a r i e d 
w i t h i n g r o u p s i n t h e d e s i g n . The e f f e c t o f age and i t s i n t e r ­
a c t i o n w i t h t h e o t h e r v a r i a b l e s i n c l u d e d i n t h e s t u d y a r e o f 
p a r t i c u l a r i n t e r e s t . H y p o t h e s e s r e g a r d i n g a l l f o u r ma in 
e f f e c t s and s e c o n d - o r d e r i n t e r a c t i o n s w i t h age as a v a r i a b l e 
a r e s t a t e d b e l o w . 
H l S A g e . 
The s u p e r i o r i t y o f young a d u l t s o v e r o l d e r a d u l t s has 
been amply d e m o n s t r a t e d i n s t u d i e s u s i n g t h e p a i r e d -
a s s o c i a t e t a s k . T h e r e f o r e , i t i s p r e d i c t e d t h a t t h e 
young s u b j e c t s i n t h e p r e s e n t s t u d y w i l l p e r f o r m a t a 
h i g h e r l e v e l t h a n t h e m i d d l e - a g e d s u b j e c t s , and t h e 
m i d d l e - a g e d s u b j e c t s w i l l p e r f o r m s i g n i f i c a n t l y b e t t e r 
t h a n t h e o l d e r s u b j e c t s . 
H 2 : D e v i c e 
Though p r e v i o u s s t u d i e s c o m p a r i n g c o n c r e t e and a b s t r a c t 
mnemonic d e v i c e s have y i e l d e d i n c o n s i s t e n t r e s u l t s , i t i s 
p r e d i c t e d t h a t t h e c o n c r e t e d e v i c e w i l l be more e f f e c t i v e 
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than the a b s t r a c t dev i ce . This f i n d i n g would be cons is ­
t e n t w i t h the conceptual peg hypothes is ( P a i v i o , 1969). 
Pre sen ta t i on Rate 
B u g e l s k i , K i d d , and Segman (1968) found e i g h t seconds t o 
be the op t ima l p r e s e n t a t i o n r a t e when sub jec ts are r e ­
qu i r ed t o form images between p a i r e d - a s s o c i a t e s . There­
f o r e , i t i s p r e d i c t e d t h a t l i s t s presented at a s e l f -
paced r a t e w i l l r e s u l t s i n b e t t e r performance than l i s t s 
presented at a f i ve -second r a t e . 
L i s t Type 
A s t rong f a c i l i t a t i v e e f f e c t o f concrete over a b s t r a c t 
words has been r e l i a b l y demonstrated i n s tud ies us ing the 
p a i r e d - a s s o c i a t e and the peg word mnemonic techn iques . 
For t h i s reason, i t i s expected t h a t a g rea te r number of 
words w i l l be r e c a l l e d from the concrete l i s t s than from 
the a b s t r a c t l i s t s . 
Age X L i s t Type 
Older sub jec ts r e p o r t us ing imag ina l media tors l ess f r e ­
quen t l y than younger sub jec ts do. I f the f a c i l i t a t i v e 
e f f e c t o f i tem concreteness i s due to a g rea te r use of 
imag ina l media tors w i t h concrete i t ems , then the concre te ­
ness e f f e c t should be smal ler w i t h o l de r s u b j e c t s . There­
f o r e , i t i s p r e d i c t e d t h a t concrete l i s t s w i l l be learned 
more e a s i l y than abs t rac t l i s t s and a l a r g e r d i f f e r e n c e 
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will be found with the younger subjects than with the 
older subjects. 
Age X Device 
The above argument further suggests that if the effect of 
item concreteness is not dependent upon the nominal pre­
sence of the item, then all subjects will be aided more 
by the concrete device than by the abstract device. The 
effect will be greater for the younger subjects than for 
the older subjects. 
Age X Presentation Rate 
The recall performance of older individuals is often im­
proved when presentation rates are slow or self-paced. 
The paired-associate task seems particularly difficult 
for the elderly and this may be because they require more 
time to develop associations. It is predicted that re­
call scores for all subjects will be poorer at a five-
second rate than at a self-paced rate. The effect will 
be greatest with the oldest subjects. 
30 
CHAPTER I I 
METHOD 
S u b j e c t s 
The s u b j e c t s were 7 2 h e a l t h y a c t i v e a l u m n i f r o m t h e 
G e o r g i a I n s t i t u t e o f T e c h n o l o g y . A l u m n i i n t h e A t l a n t a a r e a 
were i n v i t e d t o p a r t i c i p a t e i n t h e e x p e r i m e n t and r e c e i v e d 
$ 3 . 0 0 f o r p a r t i c i p a t i n g . On ly a l u m n i were used t o i n c r e a s e 
t h e h o m o g e n i e t y o f t h e s u b j e c t p o p u l a t i o n , by e q u a t i n g s o c i o ­
economic c l a s s and e d u c a t i o n l e v e l . The d i g i t span t e s t and 
t h e v o c a b u l a r y s u b t e s t o f t h e W e c h s l e r A d u l t I n t e l l i g e n c e 
S c a l e ( 1 9 5 5 ) were a d m i n i s t e r e d t o a l l s u b j e c t s ; no s i g n i f ­
i c a n t mean d i f f e r e n c e s i n p e r f o r m a n c e were f o u n d among sub­
j e c t s i n t h e t h r e e age g r o u p s . I n d i v i d u a l s i n c l u d e d i n t h e 
e x p e r i m e n t were n a i v e r e g a r d i n g t h e rhyme mnemonic t e c h n i q u e . 
D e s i g n 
S u b j e c t s w e r e a s s i g n e d t o t h e c o n d i t i o n s o f a s p l i t -
p l o t , r e p e a t e d m e a s u r e s d e s i g n w h i c h i n c l u d e d t h e f o l l o w i n g 
b l o c k i n g v a r i a b l e s : age ( 2 0 - 3 9 y e a r s , 4 0 - 5 9 y e a r s , and 60 
y e a r s and o l d e r ) , and t y p e o f mnemonic rhyme ( a b s t r a c t o r 
c o n c r e t e ) . The t y p e o f word l i s t ( a b s t r a c t o r c o n c r e t e ) and 
t h e p r e s e n t a t i o n r a t e ( f i v e - s e c o n d s o r s e l f - p a c e d ) w e r e w i t h ­
i n s u b j e c t v a r i a b l e s . The d e s i g n o f t h e e x p e r i m e n t i s d e ­
p i c t e d i n T a b l e 1 . The o r d e r o f l i s t t y p e and r a t e o f l i s t 
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T a b l e 1 . D e s i g n o f t h e E x p e r i m e n t 
Age 
Group O r d e r 
C o n c r e t e L i s t A b s t r a c t L i s t 
5 - s e c . 
S e l f -
p a c e d 5 - s e c . 
S e l f -
p a c e d 
C o n c r e t e 

















A b s t r a c t 



















N = 3 s u b j e c t s p e r c e l l 
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p r e s e n t a t i o n were d e t e r m i n e d by a s s i g n i n g s u b j e c t s t o t h e 
rows o f t h e f o l l o w i n g L a t i n S q u a r e : 
A B D C 
B C A D 
C D B A 
D A C B 
A r e p r e s e n t s an a b s t r a c t l i s t a t a 5 - s e c o n d r a t e . 
B r e p r e s e n t s an a b s t r a c t l i s t a t a s e l f - p a c e d r a t e . 
C r e p r e s e n t s a c o n c r e t e l i s t a t a 5 - s e c o n d r a t e . 
D r e p r e s e n t s a c o n c r e t e l i s t a t a s e l f - p a c e d r a t e . 
P r o c e d u r e 
S u b j e c t s were r u n i n d i v i d u a l l y i n t h e Human L e a r n i n g 
L a b o r a t o r y a t t h e G e o r g i a I n s t i t u t e o f T e c h n o l o g y . F i r s t , 
t h e s u b j e c t s were a d m i n i s t e r e d t h e d i g i t span t e s t and t h e 
second h a l f o f t h e v o c a b u l a r y s u b t e s t o f t h e W e c h s l e r A d u l t 
I n t e l l i g e n c e S c a l e ( 1 9 5 5 ) , 
H a l f o f t h e s u b j e c t s i n e a c h age group were t h e n 
t a u g h t t o use t h e a b s t r a c t rhyme mnemonic t e c h n i q u e and t h e 
o t h e r h a l f o f t h e s u b j e c t s i n each group were t a u g h t t h e 
c o n c r e t e r h y m e . The e x p e r i m e n t e r e m p h a s i z e d t h e f o r m a t i o n o f 
m e n t a l p i c t u r e s c o r r e s p o n d i n g t o t h e peg w o r d s . S u b j e c t s 
p r a c t i c e d t h e a p p r o p r i a t e n u m b e r - w o r d rhyme u n t i l t h e y 
r e a c h e d a c r i t e r i o n o f t h r e e s u c c e s s i v e c o r r e c t r e c i t a t i o n s . 
A l l s u b j e c t s were g i v e n an example o f how t h e i r mne­
monic system can be used f o r r e m e m b e r i n g a s e r i e s o f words by 
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V I S U A L I Z I N G T H E T O - B E - R E M E M B E R E D I T E M S I N S O M E A S S O C I A T I O N 
W I T H T H E P E G W O R D I M A G E S . T H E C O N C R E T E R H Y M E S U B J E C T S W E R E 
T O L D T H A T I F T H E F I R S T I T E M I N A L I S T W E R E T H E W O R D " S O A P " , 
T H E Y M I G H T I M A G I N E A G I A N T H A M B U R G E R B U N W I T H A B A R O F S O A P 
B E T W E E N T H E T W O P I E C E S . S I M I L A R L Y , T H E A B S T R A C T R H Y M E S U B ­
J E C T S W E R E T O L D T H A T T H E Y M I G H T I M A G I N E T H E F U N T H A T A B A R O F 
S O A P I S H A V I N G A T A P A R T Y . T H E W O R D " S O A P " A N D A L L O T H E R 
I T E M S I N T H E L I S T S H O U L D T H E N B E E A S I L Y R E C A L L E D W H E N T H E 
N U M B E R S A R E P R O V I D E D A S C U E S F O R T H E A S S O C I A T E D I M A G E S . 
F O L L O W I N G T H E A B O V E I N S T R U C T I O N S A N D P R E - E X P E R I M E N T A L 
T R A I N I N G , S U B J E C T S W E R E P R E S E N T E D W I T H L I S T S O F W O R D S T O B E 
M E M O R I Z E D U S I N G T H E M N E M O N I C T E C H N I Q U E . E A C H S U B J E C T S W A S 
G I V E N A S I N G L E L E A R N I N G A N D R E C A L L T R I A L O N E A C H O F F O U R T E N -
I T E M L I S T S . T W O O F T H E L I S T S C O N S I S T E D O F A B S T R A C T N O U N S A N D 
T W O C O N S I S T E D O F C O N C R E T E N O U N S . L I S T S W E R E P R E S E N T E D A T 
E I T H E R A F I V E - S E C O N D R A T E O R A T A S E L F - P A C E D R A T E . 
A K O D A K E K T A G R A P H I C S L I D E P R O J E C T O R W A S U S E D T O P R E ­
S E N T T H E S T I M U L I . S L I D E S W E R E M A D E O F T H E N U M E R A L S 1 T H R O U G H 
1 0 P A I R E D W I T H L I S T I T E M S T Y P E D I N C A P I T A L L E T T E R S . T H E 
S T I M U L I , N U M B E R - W O R D P A I R S , I N E A C H L I S T W E R E P R E S E N T E D I N 
N U M E R I C A L O R D E R . 
A S L I D E A T T H E S T A R T O F E A C H L I S T I N D I C A T E D A T W H A T 
R A T E T H E L I S T W O U L D B E P R E S E N T E D . W H E N T H E R A T E W A S S E L F -
P A C E D , T H E S U B J E C T C O N T R O L L E D T H E D U R A T I O N O F S T I M U L U S E X ­
P O S U R E . E A C H T I M E T H E S U B J E C T P R E S S E D T H E C O N T R O L B U T T O N A 
N E W S L I D E W A S P R E S E N T E D . S U B J E C T S W E R E T O L D T H A T T H E Y M I G H T 
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spend as much t i m e as t h e y w i s h e d on s e l f - p a c e d l i s t s . The 
t o t a l t i m e t a k e n i n s t u d y i n g e a c h s e l f - p a c e d l i s t was r e ­
c o r d e d . F o l l o w i n g t h e p r e s e n t a t i o n o f t h e t e n t h i t e m i n 
b o t h f i v e - s e c o n d and s e l f - p a c e d l i s t s , a b l u e l i g h t was p r o ­
j e c t e d on t h e s c r e e n f o r a p e r i o d o f 90 s e c o n d s . D u r i n g 
t h a t t i m e s u b j e c t s were t o d e m o n s t r a t e r e c a l l by w r i t i n g 
down as many words as t h e y c o u l d remember , p l a c i n g each r e ­
sponse b e s i d e t h e a p p r o p r i a t e number on t h e answer s h e e t . 
R e l a y p rogramming e q u i p m e n t c o n t r o l l e d t h e t i m i n g and s e ­
q u e n c i n g o f t h e e x p e r i m e n t a l l i s t s . 
S u b j e c t s w e r e p r o v i d e d w i t h f o u r i d e n t i c a l answer 
s h e e t s , one f o r e a c h l i s t p r e s e n t e d . R e c a l l f o r each l i s t 
was measured i m m e d i a t e l y a f t e r i t s p r e s e n t a t i o n . 
Word L i s t s 
E i g h t d i f f e r e n t t e n - i t e m l i s t s were f o r m e d f r o m nouns 
s e l e c t e d f r o m P a i v i o , Y u i l l e , and M a d i g a n * s ( 1 9 6 8 ) c o n c r e t e ­
n e s s n o r m s . The l i s t s a r e p r o v i d e d i n t h e a p p e n d i x . Four 
o f t h e l i s t s c o n t a i n words w i t h l o w r a t i n g s on t h e c o n c r e t e ­
n e s s s c a l e ( v a l u e s l e s s t h a n 3 ) ; t h e o t h e r f o u r l i s t s c o n ­
t a i n words w i t h h i g h r a t i n g s ( v a l u e s g r e a t e r t h a n 6 ) . The 
l i s t s were e q u a t e d f o r m e a n i n g f u l n e s s , f r e q u e n c y , and a v e r a g e 
word l e n g t h . 
The c o n c r e t e rhyme c o n d i t i o n i n v o l v e s a mnemonic rhyme 
c o m p r i s e d o f r e l a t i v e l y h i g h - i m a g e r y peg words ( B u g e l s k i , 
K i d d , and Segman, 1 9 6 8 ) , w h i l e t h e a b s t r a c t rhyme c o n d i t i o n 
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i n v o l v e s a mnemonic rhyme c o m p r i s e d o f r e l a t i v e l y l o w - i m a g e r y 
peg words ( P a i v i o , 1 9 6 8 ) . These l i s t s were s e l e c t e d because 
o f t h e i r use i n p r e v i o u s e x p e r i m e n t s . The two number -word 
rhymes a r e g i v e n b e l o w . 
C o n c r e t e Rhyme A b s t r a c t Rhyme 
1 - BUN 1 - FUN 
2 - SHOE 2 - TRUE 
3 - TREE 3 - FREE 
4 - DOOR 4 - BORE 
5 - H IVE 5 - L I V E 
6 - STICKS 6 - TRICKS 
7 - HEAVEN 7 - GIVEN 
8 - GATE 8 - FATE 
9 - L I N E 9 - TIME 
10 - HEN 10 - S I N 
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CHAPTER I I I 
RESULTS 
To i n s u r e t h e c o m p a r a b i l i t y o f t h e t h r e e age g r o u p s , 
p e r f o r m a n c e on two s u b - t e s t s o f t h e W e c h s l e r A d u l t I n t e l l i ­
gence S c a l e ( 1 9 5 5 ) was m e a s u r e d . The means and s t a n d a r d d e ­
v i a t i o n s f o r p e r f o r m a n c e on t h e d i g i t span t e s t and t h e s e c ­
ond h a l f o f t h e v o c a b u l a r y s u b t e s t o f t h e WAIS a r e shown i n 
T a b l e 2 . A s i m p l e a n a l y s i s o f v a r i a n c e ( K i r k , 1 9 6 8 ) was p e r ­
f o r m e d on t h e s c o r e s and no s i g n i f i c a n t d i f f e r e n c e s were 
f o u n d among t h e d i f f e r e n t age g r o u p s . 
The number o f c o r r e c t r e s p o n s e s on t h e t e s t t r i a l s 
was t h e d e p e n d e n t v a r i a b l e i n t h i s e x p e r i m e n t . E r r o r s o f 
commiss ion were r a r e and were n o t a n a l y z e d . The mean number 
o f words c o r r e c t l y r e c a l l e d u n d e r e a c h e x p e r i m e n t a l c o n d i t i o n 
i s p r e s e n t e d i n T a b l e 3 . A s p l i t - p l o t d e s i g n a n a l y s i s o f 
v a r i a n c e w i t h r e p e a t e d measures was used t o a n a l y z e t h e r e ­
c a l l s c o r e s . To i n s u r e t h a t u n i v a r i a t e a n a l y s i s p r o c e d u r e s 
w e r e a p p r o p r i a t e , t h e v a r i a n c e - c o v a r i a n c e m a t r i c e s f o r a l l 
age g r o u p s were t e s t e d f o r e q u a l i t y and t h e p o o l e d v a r i a n c e -
c o v a r i a n c e m a t r i c e s f o r a l l age g r o u p s were t e s t e d f o r sym­
m e t r y u s i n g t h e Box p r o c e d u r e ( K i r k , 1 9 6 8 ) . The v a r i a n c e -
c o v a r i a n c e m a t r i c e s were shown t o be s t a t i s t i c a l l y e q u i v a ­
l e n t ( X 2 ( 2 0 ) = 2 9 . 9 5 , £ > . 0 5 ) and t h e p o o l e d m a t r i x was 
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T a b l e 2 . Means and S t a n d a r d D e v i a t i o n s f o r P e r f o r m a n c e on 
t h e D i g i t Span T e s t and t h e Second H a l f o f t h e 
V o c a b u l a r y S u b t e s t o f t h e W e c h s l e r A d u l t I n t e l l i ­
gence S c a l e 
D i g i t Span V o c a b u l a r y 
Age Group Mean 
S t a n d a r d 
D e v i a t i o n Mean 
S t a n d a r d 
D e v i a t i o n 
1 7 . 7 5 . 9 9 2 8 . 2 5 4 . 3 6 
2 7 . 6 3 1 . 1 0 2 8 . 1 7 6 . 4 3 
3 7 . 2 5 1 . 0 3 3 0 . 9 6 4 . 5 1 
T a b l e 3 . Mean Number o f Words C o r r e c t l y R e c a l l e d Under 
Each C o n d i t i o n 
Age 
Group 
C o n c r e t e L i s t A b s t r a c t L i s t 
5 - s e c . 
S e l f -
p a c e d 5 - s e c . 
S e l f -
p a c e d 
C o n c r e t e 
D e v i c e 
1 8 . 1 7 9 . 5 8 6 . 7 5 7 . 8 3 
2 5 . 9 2 8 . 3 3 3 . 1 7 5 . 0 8 
3 3 . 3 3 3 . 5 0 3 . 0 0 2 . 9 2 
A b s t r a c t 
D e v i c e 
1 7 . 2 5 8 . 4 2 5 . 9 2 7 . 0 8 
2 5 . 0 0 7 . 5 0 3 . 6 7 5 . 9 2 
3 2 . 7 5 6 . 0 0 3 . 1 7 4 . 2 5 j 
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f o u n d t o have t h e r e q u i r e d symmetry ( 9 ( ( 8 ) = 8 . 0 1 , £ > . 0 5 ) . 
T a b l e 4 c o n t a i n s t h e summary t a b l e f o r t h e o v e r a l l 
a n a l y s i s o f v a r i a n c e o f t h e r e c a l l s c o r e s . A l l e f f e c t s were 
e v a l u a t e d u s i n g t h e . 0 5 c o n f i d e n c e l e v e l . Type o f mnemonic 
d e v i c e ( c o n c r e t e v e r s u s a b s t r a c t ) d i d n o t have a s i g n i f i c a n t 
e f f e c t i n t h e p r e s e n t s t u d y . The p e r f o r m a n c e o f s u b j e c t s i n 
t h e c o n c r e t e rhyme c o n d i t i o n d i d n o t d i f f e r s t a t i s t i c a l l y 
f r o m t h e p e r f o r m a n c e o f s u b j e c t s i n t h e a b s t r a c t rhyme c o n ­
d i t i o n ( F ( l , 6 6 ) = . 0 2 , £ < . 0 5 ) . As an i n d i c a t i o n o f w h e t h e r 
t h e mnemonic d e v i c e s were e f f e c t i v e u n d e r t h e c o n d i t i o n s o f 
t h e p r e s e n t s t u d y , an a d d i t i o n a l "no d e v i c e " c o n t r o l g roup 
o f 12 young (mean age 3 5 . 8 y e a r s } s u b j e c t s was t e s t e d u s i n g 
t h e same m a t e r i a l s and e x p e r i m e n t a l p r o c e d u r e . T h i s group 
was compared w i t h t h e young group i n t h e e x p e r i m e n t . T a b l e 5 
g i v e s t h e means and s t a n d a r d d e v i a t i o n s f o r t h e c o m p a r i s o n . 
As can be s e e n , a s i g n i f i c a n t e f f e c t was f o u n d . A t w o - t a i l e d 
t - t e s t showed t h a t t h e e x p e r i m e n t a l s u b j e c t s ( w i t h a mnemonic 
d e v i c e ) r e c a l l e d a g r e a t e r number o f words t h a n t h e c o n t r o l 
s u b j e c t s ( t ( 3 4 ) = 2 . 7 8 , £ < . 0 5 ) . 
The main e f f e c t s o t h e r t h a n t y p e o f mnemonic d e v i c e 
d i d p r o v e s i g n i f i c a n t . F i r s t , s u b j e c t s r e c a l l e d a g r e a t e r 
number o f words f r o m t h e c o n c r e t e l i s t s t h a n f r o m t h e a b ­
s t r a c t l i s t s ( F ( l , 6 6 ) = 46 .46 , £ < . 0 5 ) . S e c o n d l y , s e l f - p a c e d 
t r i a l s r e s u l t e d i n b e t t e r p e r f o r m a n c e t h a n t r i a l s - w i t h t h e . , , 
f i v e - s e c o n d p r e s e n t a t i o n r a t e ( F t l . , 6 6 ) = 46.68,~ JD < . 0 $ ) . 
T h i r d l y , age wa.s :fou.nd t o be a s i g n i f i c a n t v a r i a b l e T ( F { 2 ,66) 
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Table 4 . Analysis of Variance Summary Table: Recall Scores 
Sum of Mean 
Source Squares df Square F 
Between Subjects 1498.87 71 
-
-
Device (D) .22 1 .22 .02 
Age (A) 772.14 2 386.07 36 .98* 
D X A 37.72 2 18.86 1.81 
Subjects within groups (S) 688.79 66 10.44 -
Within Subjects 1068.00 216 - -
List Type (L) 144.50 1 144.50 46 .46* 
D X L 5.01 1 5 .01 1.61 
L X A 33.40 2 16.70 5 .37* 
D X A X L 9.88 2 4.94 1.59 
L X S 205.21 66 3 .11 -
Presentation Rate (P) 168.05 1 168.05 46 .68 * 
D X P 10.13 1 10.13 2 .81 
A X P 20.01 2 10.01 2.78 
D X A X P 17.27 2 8.64 2.40 
P X S 237.54 66 3.60 -
L X P 6.13 1 6.13 2 .01 
D X L X P 
.89 1 .89 .29 
L X A X P 3.64 2 1.82 .60 
D X L X A X P 4.88 2 2.44 .80 
L X P X S 201.46 66 3.05 -
Total 2566.87 287 _ _ 
* £ .05 
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T a b l e 5 . Means and S t a n d a r d D e v i a t i o n s f o r t h e R e c a l l S c o r e s 
o f Young Mnemonic and C o n t r o l S u b j e c t s 
Mean 
S t a n d a r d 
D e v i a t i o n 
C o n t r o l S u b j e c t s 6 . 1 2 1 . 7 3 
Mnemonic S u b j e c t s 7 . 6 3 1 . 3 6 
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= 3 6 . 9 8 , j o < . 0 5 ) . A T u k e y H S D m u l t i p l e c o m p a r i s o n ( K i r k , 
1 9 6 8 ) w a s u s e d t o i n d i c a t e t h e l o c u s o f t h e a g e e f f e c t . T h e 
t e s t s r e v e a l e d t h a t t h e y o u n g e s t s u b j e c t s r e c a l l e d a s i g n i f ­
i c a n t l y g r e a t e r n u m b e r o f w o r d s t h a n t h e m i d d l e - a g e d s u b j e c t s , 
w h o i n t u r n r e c a l l e d m o r e w o r d s t h a n t h e o l d e s t s u b j e c t s . 
T h e r e w e r e n o s i g n i f i c a n t i n t e r a c t i o n s b e t w e e n d e v i c e 
a n d l i s t t y p e ( F ( 1 , 6 6 ) = 1 . 6 l ) , d e v i c e a n d p r e s e n t a t i o n r a t e 
( F ( l , 6 6 ) = 2 . 8 1 ) , l i s t t y p e a n d p r e s e n t a t i o n r a t e ( F ( l , 6 6 ) = 
2 . 0 1 ) , a g e a n d d e v i c e ( F ( 2 , 6 6 ) = 1 . 8 1 ) , o r a g e a n d p r e s e n t a ­
t i o n r a t e ( F ( 2 , 6 6 ) = 2 . 7 8 ) . T h e o n l y s i g n i f i c a n t s e c o n d -
o r d e r i n t e r a c t i o n w a s b e t w e e n a g e a n d l i s t t y p e ( F ( 2 , 6 6 ) = 
5 . 3 7 , £ < . 0 5 ) . F o r a l l t h r e e a g e g r o u p s , c o n c r e t e l i s t s w e r e 
m o r e e a s i l y l e a r n e d t h a n a b s t r a c t l i s t s . H o w e v e r , a s m a l l e r 
d i f f e r e n c e w a s f o u n d b e t w e e n t h e r e c a l l s c o r e s f o r t h e t w o 
l i s t t y p e s w i t h t h e o l d e r s u b j e c t s . I n o t h e r w o r d s , t h e c o n ­
c r e t e w o r d l i s t s e e m e d l e s s e f f e c t i v e i n i m p r o v i n g r e c a l l f o r 
t h e o l d e s t g r o u p . T h i s i n t e r a c t i o n i s p r e s e n t e d i n F i g u r e 1 . 
T h e a m o u n t o f t i m e t a k e n b y t h e s u b j e c t s i n t h e s e l f -
p a c e d c o n d i t i o n s w a s a l s o a n a l y z e d . T h e m e a n s t u d y t i m e t a k e n 
d u r i n g s e l f - p a c e d t r i a l s u n d e r e a c h c o n d i t i o n i s p r e s e n t e d i n 
T a b l e 6 . A s p l i t - p l o t d e s i g n a n a l y s i s o f v a r i a n c e w i t h r e ­
p e a t e d m e a s u r e s w a s u s e d t o a n a l y z e t h e s e d a t a w i t h n o s i g n i f ­
i c a n t r e s u l t s ( s e e T a b l e 7 ) . 
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Figure 1. Mean Number of Correct Responses for Concrete (C) 
and Abstract (A) Word Lists by Three Age Groups. 
T A B L E 6. M E A N S T U D Y T I M E S I N S E C O N D S T A K E N D U R I N G S E L F -
P A C E D T R I A L S U N D E R E A C H C O N D I T I O N 
A G E 
G R O U P 
C O N C R E T E 
L I S T 
A B S T R A C T 
L I S T 
C O N C R E T E 
D E V I C E 
1 1 1 5 . 6 7 1 5 1 . 5 0 
2 1 5 2 . 8 3 1 4 1 . 5 0 
3 1 3 0 . 0 0 1 2 6 . 6 7 
A B S T R A C T 
D E V I C E 
1 1 1 9 . 3 3 1 4 2 . 5 8 
2 1 5 7 . 5 8 1 7 0 . 7 5 
3 1 5 3 . 2 5 
j 
1 6 6 . 0 0 
4 5 
T a b l e 7 . A n a l y s i s o f V a r i a n c e Summary T a b l e : S e l f - p a c i n g 
Times 
S o u r c e 
Sum o f 
S q u a r e s d f 
Mean 
S q u a r e F 
Be tween S u b j e c t s 4 9 6 6 8 4 . 8 9 7 1 - -
D e v i c e ( D ) 8 3 4 1 , 7 8 1 8 3 4 1 . 7 8 1 . 1 8 
Age ( A ) 1 3 1 3 6 . 7 6 2 6 5 6 8 . 3 8 . 9 3 
D X A 6 9 5 8 . 9 3 2 3 4 7 9 . 4 7 . 4 9 
S u b j e c t s w i t h i n g r o u p s ( S ) 4 6 8 2 4 7 . 4 2 66 7 0 9 4 . 6 6 -
W i t h i n S u b j e c t s 1 1 5 7 5 1 . 0 0 7 2 
- -
L i s t Type ( L ) 4 9 4 6 . 7 8 1 4 9 4 6 . 7 8 3 . 2 0 
D X L 7 8 4 . 0 0 1 7 8 4 . 0 0 . 5 1 
L X A 5 8 0 1 . 8 5 2 2 9 0 0 . 9 3 1 . 8 8 
D X L X A 2 2 6 7 . 7 9 2 1 1 3 3 . 8 9 . 7 3 
L X S 1 0 1 9 5 0 . 5 8 66 1 5 4 4 . 7 1 
-
T o t a l 6 1 2 4 3 5 . 8 9 143 —• 
N o t e . A l l c o m p a r i s o n s were n o n s i g n i f i c a n t a t t h e . 0 5 l e v e l . 
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CHAPTER I V 
DISCUSSION 
The p u r p o s e o f t h e p r e s e n t e x p e r i m e n t was t o d e t e r m i n e 
t h e c o n d i t i o n s n e c e s s a r y t o p r o d u c e f a c i l i t a t i o n o f r e c a l l 
u s i n g mnemonic d e v i c e s i n t h r e e age g r o u p s . V a r i a b l e s w h i c h 
r e s e a r c h i n d i c a t e s m i g h t be i m p o r t a n t i n t h e e f f e c t i v e n e s s o f 
mnemonic d e v i c e s were m a n i p u l a t e d . 
I n t h e p r e s e n t e x p e r i m e n t , a b s t r a c t and c o n c r e t e mne­
monic d e v i c e s were f o u n d t o be e q u a l l y e f f e c t i v e i n i m p r o v i n g 
s u b j e c t s 1 r e c a l l s c o r e s . T h i s f i n d i n g i s c o n s i s t e n t w i t h t h e 
r e s u l t s o f P a i v i o ( 1 9 6 8 ) and S a n t a , R u s k i n , and Y i o ( 1 9 7 3 ) , 
O t h e r e x p e r i m e n t s p e r f o r m e d by Wood and B o l t ( 1 9 7 0 ) and 
D e l p r a t o and B a k e r ( 1 9 7 4 ) , h o w e v e r , have f o u n d t h a t s u b j e c t s 
t a u g h t a c o n c r e t e mnemonic rhyme p e r f o r m s i g n i f i c a n t l y b e t t e r 
t h a n t h o s e t a u g h t an a b s t r a c t mnemonic r h y m e . I t i s n o t 
c l e a r w h a t m e t h o d o l o g i c a l d i f f e r e n c e s e x i s t i n g among t h e s e 
e x p e r i m e n t s m i g h t cause such o p p o s i n g r e s u l t s . A l l o f t h e 
s t u d i e s , w i t h t h e e x c e p t i o n o f t h e p r e s e n t s t u d y , used 
c o l l e g e - a g e d s u b j e c t s . The same c o n c r e t e and a b s t r a c t rhymes 
w e r e u s e d . I n s t r u c t i o n s i n c l u d e d t h e use o f i m a g e r y and a l l 
s u b j e c t s were g i v e n an example o f how t h e i r mnemonic rhyme 
was t o be used t o memor i ze l i s t s o f w o r d s . D e l p r a t o and 
B a k e r ( 1 9 7 4 ) r e p l i c a t e d P a i v i o 1 s ( 1 9 6 8 ) s t u d y , y e t t h e i r s 
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was one s t u d y w h i c h s u p p o r t e d t h e i d e a t h a t peg word c o n ­
c r e t e n e s s i s a s i g n i f i c a n t v a r i a b l e i n t h e peg word s y s t e m , 
w h i l e P a i v i o 1 s d i d n o t . 
I n t h e p r e s e n t s t u d y i t was p r e d i c t e d t h a t t h e c o n ­
c r e t e d e v i c e w o u l d be s u p e r i o r t o t h e a b s t r a c t d e v i c e . T h i s 
p r e d i c t i o n was due t o t h e ease w i t h w h i c h t h e peg words 
evoke i m a g e s . S i n c e y o u n g e r s u b j e c t s r e p o r t e d l y use i m a g e r y 
m e d i a t i o n more o f t e n t h a n o l d e r s u b j e c t s d o , i t was b e l i e v e d 
t h a t t h e e f f e c t o f c o n c r e t e n e s s w o u l d be g r e a t e r w i t h t h e 
y o u n g e r s u b j e c t s . U n e x p e c t e d l y , n e i t h e r t h e m a i n e f f e c t o f 
d e v i c e c o n c r e t e n e s s n o r I t s i n t e r a c t i o n w i t h t h e age v a r i ­
a b l e were f o u n d t o be s i g n i f i c a n t . T h i s a u t h o r c o n c l u d e s 
t h a t u n d e r t h e s e p a r t i c u l a r e x p e r i m e n t a l c o n d i t i o n c o n c r e t e 
and a b s t r a c t mnemonic systems a f f e c t r e c a l l p e r f o r m a n c e i n a 
s i m i l a r m a n n e r . The f u n c t i o n a l e q u i v a l e n c e o f t h e two s y s ­
tems was d e m o n s t r a t e d f o r a l l t h r e e age g r o u p s . 
A c c o r d i n g t o t h e c o n c e p t u a l peg h y p o t h e s i s ( P a i v i o , 
1 9 6 9 ) and c u r r e n t i m a g e r y t h e o r y , s t i m u l u s i t e m s w h i c h a r e 
h i g h i n c o n c r e t e n e s s v a l u e have a g r e a t e r c a p a c i t y t o evoke 
images w h i c h s e r v e as m e d i a t o r s t o f a c i l i t a t e a s s o c i a t i v e 
l e a r n i n g . T h i s v i e w has g a i n e d c o n s i d e r a b l e s u p p o r t f r o m 
p a i r e d - a s s o c i a t e s t u d i e s . Thus t h e f a i l u r e t o o b t a i n a 
f a c i l i t a t i v e e f f e c t o f t h e c o n c r e t e peg word system o v e r t h e 
a b s t r a c t peg word sys tem i s d i f f i c u l t t o i n t e r p r e t . P a i v i o 
( l 9 7 l ) o f f e r s two p o s s i b l e e x p l a n a t i o n s . F i r s t , f o r a b s t r a c t 
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pegs subjects might generate an image of a concrete associ­
ate. For example, subjects might associate the ninth ab­
stract peg word, time, with an image of a clock. This pos­
sibility seems particularly likely when subjects are specifi­
cally instructed to form a compound image associating the 
peg words with the to-be-recalled items. This was done in 
the present experiment. In fact, a concrete image for an 
abstract peg was actually given in the instructions. The 
abstract rhyme subjects were told that if the first item in 
a list were the word "soap", they might imagine the FUN that 
a bar of soap is having at a party. In addition, since peg 
words must be implicitly supplied by the learner in the 
rhyme mnemonic system, the concreteness variable may be less 
important than it is in paired-associate studies where stim­
ulus terms are explicitly presented. Informal interviews 
with subjects following testing has led this experimenter 
to favor a combination of Paivio's suggestions. The absence 
of the peg words at recall may increase the likelihood that 
subjects will "concretize" the abstract pegs, particularly 
when they are to be used repetitively to learn several lists 
of words. The solution to this problem will contribute to a 
better understanding of the comparability of the peg word 
and paired-associate techniques and to the more general issue 
of retrieval cues and the conditions under which they are 
effective. 
Presentation time is a variable which affects the per-
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f o r m a n c e o f e l d e r l y s u b j e c t s . These s u b j e c t s o f t e n show 
i m p r o v e d p e r f o r m a n c e u n d e r s low o r s e l f - p a c e d c o n d i t i o n s . 
Some d a t a i n d i c a t e d t h a t t h e b e n e f i c i a l e f f e c t may be a t t r i ­
b u t e d t o a d d i t i o n a l r e s p o n s e t i m e a l o n e . O t h e r r e s u l t s 
p o i n t t o two l o c i , t h e i n s p e c t i o n i n t e r v a l and t h e r e s p o n s e 
i n t e r v a l . The r e s p o n s e t i m e i n t h e p r e s e n t s t u d y was h e l d 
c o n s t a n t a c r o s s a l l c o n d i t i o n s a t 90 s e c o n d s . T h i s was a s ­
sumed t o be s u f f i c i e n t f o r a l l s u b j e c t s . The r a t e o f s t i m ­
u l u s p r e s e n t a t i o n was m a n i p u l a t e d so t h a t each l i s t was 
e i t h e r p r e s e n t e d a t a f i v e - s e c o n d r a t e o r a t a s e l f - p a c e d 
r a t e . I t was p r e d i c t e d t h a t a l t h o u g h a p a c i n g e f f e c t w o u l d 
be seen i n a l l s u b j e c t s , t h e g r e a t e s t e f f e c t w o u l d be f o u n d 
w i t h t h e o l d e s t s u b j e c t s . S i n c e o l d e r s u b j e c t s seem t o e x ­
p e r i e n c e a g r e a t e r d i f f i c u l t y d e v e l o p i n g a s s o c i a t i o n b e t w e e n 
i t e m s , i t was t h o u g h t t h a t t h e y w o u l d make use o f t h e a d d i ­
t i o n a l t i m e a v a i l a b l e on s e l f - p a c e d t r i a l s t o f o r m s t r o n g e r 
a s s o c i a t i o n s and w o u l d t h u s i m p r o v e r e c a l l s c o r e s . 
A l l s u b j e c t s w e r e a b l e t o r e c a l l a g r e a t e r number o f 
i t e m s when p e r m i t t e d t o pace t h e s t i m u l u s p r e s e n t a t i o n t h e m ­
s e l v e s . U n e x p e c t e d l y , h o w e v e r , t h e y o u n g e r s u b j e c t s and t h e 
o l d e r s u b j e c t s showed t h e same d e g r e e o f i m p r o v e m e n t ; t h a t 
i s , t h e p a c i n g e f f e c t was s i m i l a r f o r a l l age g r o u p s . The 
amount o f t i m e w h i c h each s u b j e c t t o o k on s e l f - p a c e d t r i a l s 
was r e c o r d e d . An a n a l y s i s o f t h i s d a t a r e v e a l e d t h a t t h e 
t i m e s u b j e c t s s p e n t s t u d y i n g t h e i t e m s d i d n o t d i f f e r a c r o s s 
age g r o u p s . 
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Two t e s t a b l e h y p o t h e s e s a r e s u g g e s t e d by t h e s e r e s u l t s . 
I t may be t h a t t h e o l d e r s u b j e c t s d i d l e a r n t h e l i s t s as w e l l 
as t h e y o u n g e r s u b j e c t s u n d e r t h e s e l f - p a c e d c o n d i t i o n , b u t 
t h a t t h e 9 0 - s e c o n d r e s p o n s e i n t e r v a l d i d n o t p r o v i d e enough 
t i m e f o r them t o e x p r e s s what t h e y knew. A s i m p l e t e s t o f 
t h i s h y p o t h e s i s w o u l d i n v o l v e t h e m a n i p u l a t i o n o f b o t h s t u d y 
and r e s p o n s e t i m e s . I f t h e o l d e r i n d i v i d u a l s do r e q u i r e 
a d d i t i o n a l t i m e t o r e s p o n d , t h e n t h e y w o u l d b e n e f i t more 
f r o m an e x t e n d e d r e s p o n s e i n t e r v a l t h a n w o u l d t h e y o u n g . 
A n o t h e r p o s s i b i l i t y i s t h a t t h e i n s p e c t i o n i n t e r v a l 
i s t h e c r i t i c a l i n t e r v a l ; t h a t i s , t h e o l d e r s u b j e c t s w o u l d 
i m p r o v e more t h a n t h e y o u n g e r s u b j e c t s i f t h e y s p e n t a s u f ­
f i c i e n t amount o f t i m e s t u d y i n g t h e l i s t s . I n t h e p r e s e n t 
e x p e r i m e n t t h e o l d e r s u b j e c t s d i d n o t s t u d y l o n g e r t h a n t h e 
y o u n g . P e r h a p s an e x t e r n a l l y c o n t r o l l e d s low r a t e o f p r e ­
s e n t a t i o n and s p e c i f i c i n s t r u c t i o n s t o make use o f a l l a v a i l ­
a b l e s t u d y t i m e w o u l d f o r c e t h e e l d e r l y t o use t h e a d d i t i o n a l 
t i m e w h i c h t h e y need t o l e a r n t h e i t e m s and w o u l d t h u s d e ­
c r e a s e t h e age d i f f e r e n c e i n r e c a l l s c o r e s . 
I t was a l s o h y p o t h e s i z e d t h a t t h e c o n c r e t e n e s s e f f e c t 
i n l i s t o r d e v i c e w o u l d be g r e a t e s t w i t h y o u n g e r s u b j e c t s 
s i n c e t h e y p r e s u m a b l y use i m a g e r y more f r e q u e n t l y t h a n o l d e r 
s u b j e c t s d o . W h i l e t h e age by d e v i c e i n t e r a c t i o n was f o u n d 
n o t t o be s i g n i f i c a n t , t h e age by l i s t t y p e i n t e r a c t i o n was 
s i g n i f i c a n t . T h i s i n t e r a c t i o n i s d e p i c t e d i n F i g u r e 1 . As 
can be seen i n t h e f i g u r e , i t e m c o n c r e t e n e s s had a s m a l l e r 
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efect on the oldest subjects. This result suports the idea that older subjects do not use imagery mediation efec­
tively, even when specificaly instructed to do so. A 
critical examination of Figure 1 sugests that the greatest 
loss in ability to deal with concrete items occurs betwen 
the midle and late years, while the ability to handle ab­
stract items sems to decline before or during midle age. 
It is interesting to compare the results of this ex­
periment with the results of Rowe and Schnore (l97l). In 
that study thre  age groups of subjects were presented with 
a single list composed of both concrete and abstract pairs. 
The task was a paired-asociate learning task and subjects 
were given standard instructions. Rowe and Schnore also 
found a significant age by item interaction, but in their 
study concretenes  showed its greatest efect with the old­
est subjects. Clearly, the methodologies of the two exper­iments are quite different. Therefore, it is dificult to 
hypothesize upon what variable or combination of variables 
the interaction is dependent. The most obvious diferences betwen the two experiments are the type of task (paired-
asociate versus peg-word technique), the type of instruc­
tions (standard paired-asociate versus imagery), and the 
method of presentation (a mixed list design versus a design in which separate lists are composed of concrete or abstract 
words). If we are to asume that the concretenes  efect is 
a function of the subject's use of imagery, then the type 
52 
of instructions would sem to be a most critical variable. 
With no instructions to image the elderly might perform beter 
with concrete items because concrete items are also easier to 
verbaly mediate. While imagery instructions enhance the 
concretenes  efect for younger subjects, such instructions 
tend to lesen the efect for older subjects. The older 
subjects sem unable to use imagery mediation effectively. 
It sems then that the exclusive use of concrete words is 
likely to exagerate age diferences in studies including imagery instructions, and underestimate any age diferences 
when standard instructions are employed. Clearly, the pre­dominant use of either abstract or concrete stimulus items 
may bias the results of any experiment which includes sub­jects difering in age. Further research should be aimed at 
this possibility. Of particular value would be a study in 
which both item concretenes  and imagery instructions are 
manipulated with subjects varying in age. The results of 
such a study would permit a more detailed analysis of the 
concretenes  effect. 
A P P E N D I X 
W O R D L I S T S 
C o n c r e t e L i s t s A b s t r a c t L i s t s 
L i s t 1 . 
L i s t 2 . 
L i s t 3 , 
L i s t 4 
1 - V I L L A G E L i s t 1 . 1 - E F F O R T 
2 - M O T H E R 2 - A D V I C E 
3 - F L E S H 3 - S T R E N G T H 
4 - C O M M I T T E E 4 - S A F E T Y 
5 - A U T H O R 5 - P A S S I O N 
6 - M A T E R I A L 6 - G L O R Y 
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4 - B U I D I N G 4 - P R I D E 
5 - J O U R N A L 5 - N E C E S S I T Y 
6 - A N I M A L 6 - A T T I T U D E 
7 - B O A R D 7 - C H A R M 
8 - E N G I N E 8 - V I C T O R Y 
9 - H O U S E 9 - K N O W L E D G E 
1 0 - R A I L R O A D 1 0 - D E V I L 
1 - S T R I N G L i s t 3 . 1 - C H A N C E 
2 - H O T E L 2 - T H O U G H T 
3 -• C R E A T U R E 3 - S H A M E 
4 - B R E A S T 4 - P O W E R 
5 - L E T T E R 5 - H A P P I N E S S 
6 - A R T I S T 6 - I N T E R E S T 
7 B U T T E R 7 - J U S T I C E 
8 - F A C T O R Y 8 » V I R T U E 
9 - L I B R A R Y 9 - E X P R E S S I O N 
1 0 - T E M P L E 1 0 - M E M O R Y 
1 - P E R S O N L i s t 4 . 1 - A N G E R 
2 - G E N T L E M A N 2 - T H E O R Y 
3 C O R N E R 3 •• Q U A L I T Y 
4 - B O U L D E R 4 » P L E A S U R E 
5 •• M A C H I N E 5 - H O N O R 
6 - A U T O M O B I L E 6 - M E T H O D 
7 - C O A S T 7 -• F A U L T 
8 - F U R N I T U R E 8 - M O R A L 
9 - M A G A Z I N E 9 - C O N F I D E N C E 
1 0 - V A L L E Y 1 0 - T R U T H 
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